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NOVEL N-HYDROXY THIOUREA, UREA AND AMIDE COMPOUNDS AND THE 
PHARMACEUTICAL COMPOSITIONS COMPRISING THE SAME 

Technical Field 

The present invention relates to novel n-hydroxythiourea, urea and amide compounds as 
a potent vanilloid receptor antagonist and the pharmaceutical compositions comprising the same. 



Background Art 

Capsaicin (8-methyl-N-vanillyl-6-nonenamides; CAP) is a main pungent component in 
hot pepper. Hot pepper has been used, for a long time, not only as a spice but also as a 
traditional medicine in the treatment of gastric disorders and when applied locally, for the relief 
of pain and inflammation (Szallasi and Blumberg, Pharm. Rev., 51, ppl59-211, 1999). CAP 
has wide spectra of biological actions, and not only exhibits effects on the cardiovascular and 
respiratory systems but also induces pain and irritancy on local application. However, CAP 
after such induction of pain induces desensitization to both CAP itself and other noxious stimuli 
to make the pain stopped. Based on those properties, CAP and its analogues such as olvanil, 
nuvanil, DA-5018, SDZ-249482, resiniferatoxin have been either used as an analgesic agent, 
therapeutic agent for incontinentia urinae or skin disorder and under development (Wriggleworth 
and Walpore, Drugs of the Future, 23, pp53 1-538, 1998). 

Transmissions for the mechanical, thermal and chemical noxious stimuli mainly 
occurred by primary afferent nerve fibers of fine unmyelinated nerve (C-fiber) and thin 
myelinated nerve (A-fiber), and main reaction site of CAP and its analogues called as vanilloid is 
present at the nerve fiber transmitting the noxious stimuli. CAP acts on the receptor existing on 
those neurons to induce potent irritation caused by potent inflow of mono-valent and di-valent 
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cations such as calcium or sodium ion, and then exhibits potent analgesic effect by blocking the 
nervous function (Wood et aL; J. Neurosci., 8, pp3208-3220, 1988). 

Vanilloid receptor-1 (VR-1) has been recently cloned and its existence becomes clear 
(Caterina et al.; Nature, 389, pp8 16-824, 1997). It has been clarified that this receptor transmits 
not only the stimuli by CAP analogues (vanilloid) but also various noxious stimuli such as proton, 
thermal stimuli etc. (Tominaga et al.; Neuron, 21, pp5 13-543, 1998). Based on this, it is 
considered that VR functions as an integrative modulator against various noxious stimuli and 
carries out critical role in the transmission of pain and noxious stimuli. Recently, knock-out 
mouse in which gene encoding for vanilloid receptor was deleted, was prepared (Caterinal et al.; 
Science, 288, pp306-313, 2000: Davis et al.; Nature, 405, ppl83-187, 2000). Compared with 
normal mice, the knock-out mouse was found out to exhibit significantly reduced response to 
thermal stimuli and thermal pain, while no difference in the respect of general behavior, of which 
result reconfirms the importance of VR in the transmission of noxious sensor. However, other 
endogenous ligand excepting proton, not exogenous ligand such as CAP, has been not known to 
be actually involved in transmission of noxious stimuli at VR till now. 

In accordance with the study of present inventors, it has been confirmed that 
leukotrienes metabolites such as 12-hydroperoxyeicosatetraenoic acids (Hwang et al., Proc. Natl 
Acad ScL U. S. A., 11, pp6155-6160, 2000) and arachidonic acid such as anandamide (Zygmunt 
et al., Trends in Pharmacol Set, 21, pp43-44, 2000) act as an endogenous ligand on vanilloid 
receptor but proton is regarded as a receptor-activating cofactor rather than a direct ligand; 

Capsaicin-reactive sensory neuron and the vanilloid receptor existing therein are 
distributed to the whole body and act on the expression of inflammation besides basic function 
such as the transmission of pain and noxious signal, which is related to asthma, anaphylactic 
urinary bladder hypersensitiveness, irritable bowel syndrome and the etiology of skin disease. 



2 




Nowadays, the role of afferent sensory nerve showing reactivity on capsaicin in 
gastrointestinal damage has been highlighted and it causes to release peripheral neuronal peptide 
such as calcitonin gene-related peptide in order to improve the micro blood flow in as well as to 
show the contradict property of the protecting gastric injury and inducing gastric injury by the 
stimulation of sympathetic nervous system (Ren et al., Dig. Dis. ScL, 45, pp830-836, 2000). 
Vanilloid receptor antagonist blocking vanilloid receptor^ can be used for the purpose of 
preventing or treating above-mentioned various diseases. 

Through binding endogenous pain-inducing molecules such as anandamide or HETE to 
receptor, the cations are influxed into a neuron to transmit the pain. 

Antagonists competently inhibit the pain-inducing molecules from binding to receptor so 
that they can be used as analgesics with no side effect, occurring in the treatment by using 
agonist thereof such as initial irritancy. 

Capsazepine, capsazocaine and ruthenium complex have been known as vanilloid 
receptor antagonists. The antagonistic effect of capsazocaine has not been reported at the level 
of receptor and ruthenium, red has been known, as a noncompetitive antagonist Therefore, 
capsazepine has been reported as only one among true receptor competitive antagonists, which 
been paid attention to for the development of analgesics 

The present inventors have made extensive researches to discover novel analgesic agents 
based on the above studies and finally completed the invention by the synthesis of N-(4- 
sulfonylamido)benzyl thiourea derivative and (4-sulfonylamido)phenyl acetamide derivative 
compound having excellent solubility and analgesic activity from the thiourea compound 
disclosed in the Korea patent application No. 2001-50092 and No. 2001-50093, the disclosure of 
which cited documents are incorporated herein by reference. 
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Disclosure of the invention 

Thus, the present invention provides novel compounds represented by the following 
general formula (I), the pharmaceutical^ acceptable salt or the isomer thereof: 



wherein m is integer of 0 or 1 and n is 1 or 2; 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 

arylsulfone or a lower alkylcarbonyl group having 1 to 5 carbon atoms; 

R 2 is a hydrogen atom, a methoxy group or halogen atom; 

R 3 is a hydrogen atom, a methoxy group or halogen atom; 

R4 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 

R 5 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 

R6 is a lower alkyl group having 1 to 5 carbon atoms or a phenyl group. 




o 



wherein 



X is an oxygen or sulfur atom; 



A is an aminomethylene or methylene group; 



B is a 4-tert-butylbenzyl, a 3,4-dimethylphenylpropyl, an oleyl or 
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It is another object of the present invention to provide the pharmaceutical composition 
comprising an efficient amount of the compound represented by general formula (I) or the 
pharmaceutical^ acceptable salt thereof as an active ingredient in amount effective to alleviate 
or treat pain diseases or inflammatory diseases together with pharmaceutically acceptable 
carriers or diluents. 

The group having general formula (I) wherein Ri is a methylsulfonyl group; R2 is a 
hydrogen atom, a methoxyl group or a halogen atom; R 3 is a hydrogen atom or a halogen atom; 
R4 is a hydrogen atom; X is an oxygen atom or a sulfur atom; A is an aminomethylene group; B 



Accordingly, the present invention also provides the compounds represented by 
following general formula (III), the pharmaceutically acceptable salt or the isomer thereof: 



wherein the definitions of X, B, Ri, R2 and R 3 substituents are same as those of general formula 



In preferred embodiment, the most prefenred compound is one selected from the group 
consisting of; 

N-(4-/er/-butylbenzyl)-N-hydroxy-N-[4-(methylsulfonylammo)benzy 




group are preferable. 




NHR, (in) 



(I). 



N-(4-ter/-butylbenzyl)-N-hydroxy-N43-m benzyl]thiourea, 
N-(4-te^butylbenzyl)-N-hydroxy-N^ thiourea, 
N-(4-tert4>utylbenzyl)-N-hydroxy^ thiourea, 
N-(4^err4>utylbenzyl^^^ 

N-(4-ter^butylbenzyl)-N-hydroxy-N^ thiourea, 

N-(4-te^butylbenzyl)-N-hydroxy-N^^ 

NT[2T(3^4-dimethyibet^ 

(methylsulfonylamino)benzyl] thiourea, 

N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3-methoxy-4- 

(methylsulfonylamino)benzyl] thiourea, 

N-[2-(3,4-dimethylte^ 

(methylsulfonylammo)benzyl] thiourea, 

N-[2-(3,4-dimethylbenzyl)-3-(pivaloylox 

(methylsulfonylamino)benzyl] thiourea, 

N-[2-(3 r 4.-djjrnethylbenzyl)-3-(ptvalo 

(methylsulfonylamino)benzyl] thiourea, 

N-[2-(4-/err-butylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl] thiourea, 
N-[2-(4-rer/-butylbenzyl)-3-(pivalc^oxy)propyi 
(methylsulfonylamino)ben2yl] thiourea. 

The group having general formula (I), wherein Rj is a methylsulfonyl group; R 2 is a 
hydrogen atom, a methoxyl group or a halogen atom; R 3 is a hydrogen atom or a halogen atom; 
R4 is a hydrogen atom; X is an oxygen atom; Y is a nitrogen atom; A is an methylene group; B is 




group are preferable. 



Accordingly, present invention also provides the compound represented by general 
formula (IV), the pharmaceutical^ acceptable salt or the isomer thereof: 
OH R 3 



wherein the definitions of B, Ri, R 2 and R 3 substituents are same as those of general formula (I). 
In preferred embodiment, the most preferred compound comprises N-(4-fer/-butylbenzyl)-N- 
hydroxy-[4-(methylsulfonylammo)phenyl] acetamide. 

Also, it is another object of the present invention to provide compound represented by 
general formula (II) or the pharmaceutical^ acceptable salt or the isomer thereof 



wherein 

X is an oxygen or sulfur atom; 

B' is an aforementioned B or a secondary amine substituted with B; 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1. to 5 carbon. atoms r 
arylsulfonyl group or lower alkyicarbonyl group having 1 to 5 carbon atoms; 
R2 is a hydrogen atom, a methoxy group or halogen atom; 
R3 is a hydrogen atom, a methoxy group or halogen atom; 
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R4 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms. 

It is another object of the present invention to provide the pharmaceutical composition 
comprising the compound having general formula (II) or the pharmaceutically acceptable salt 
thereof as an active ingredient in amount effective to alleviate or treat pain diseases or 
inflammatory diseases together with pharmaceutically acceptable carrier or diluents. 

The group having general formula (EL) wherein B' is a secondary amine group 
substituted with aforementioned B; Ri is a methylsulfonyl group; R 2 is a hydrogen atom or a 
halogen atom; R3 is a hydrogen atom; R4 is a hydrogen atom; X is an oxygen atom or a sulfur 
atom are preferable as the third group. 

Accordingly, present invention also provides the compound represented by general 
formula (V), the pharmaceutically acceptable salt or the isomer thereof 



wherein the definitions of X, B, Ri, R2 and R3 substituents are same as those of general formula 



In preferred embodiment, the most preferred compound is one selected from the group 
consisting of 

N-(4-ferNbutylbenzyl)-N-hy^ 

N-[2-(3,4-dimethylbenzyl)-3(pivaloyloxy)propyl]-N-hydroxy-N-[4-(methylsulfonyl 

amino)benzyl]thiouTea, 

N^4-ter/-butylbenzyl)-N-hydroxy^ 

N-[2-(3,4-dimethylbenzyl)-3(pivaloyloxy)propyl]-N-hydroxy-N-[3-fluoro-4- 
(methylsulfonylamino)benzyl]thiourea. 




(V) 



(I). 



ft 



The group having general formula (II) wherein B' is an aforementioned B; Ri is a 
methylsulfonyl group; R2 is a hydrogen atom, a methoxyl group or a halogen atom; R3 is a 
hydrogen atom or a halogen atom; R4 is a hydrogen atom; X is an oxygen atom are preferable as 
the fourth group. 

The present invention also provides the compound represented by general formula (VI), 
the pharmaceutically acceptable salt or the isomer thereof: 

9 ?3 



wherein the definitions of B, Ri, R 2 and R3 substituents are same as those of general formula (I). 

The preferred compound comprises N-hydroxy-N-[4-(methylsulfonylamino)benzyl]-2- 
(4-ter^butylphenyl)acetamide. 

The inventive compounds represented by general formula (I) or (II) can be transformed 
into their pharmaceutically acceptable salt and solvates by the conventional method well known 
in the art. For the salts, acid-addition salt thereof formed by a pharmaceutically acceptable free 
acid thereof is useful and can be prepared by the conventional method, for example,, after 
dissolving the compound in the excess amount of acid solution, the salts are precipitated by the 
water-miscible organic solvent such as methanol, ethanol, acetone or acetonitrile to prepare acid 
addition salt thereof and further the mixture of equivalent amount of compound and diluted acid 
with water or alcohol such as glycol monomethylether, can be heated and subsequently dried by 
evaporation or filtrated under reduced pressure to obtain dried salt form thereof. 

As a free acid of above-described method, organic acid or inorganic acid can be used. 
For example, organic acid such as methansulfonic acid, p-toiuensulfonic acid, acetic acid, 
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trifluoroacetic acid, citric acid, maleic acid, succinic acid, oxalic acid, benzoic acid, lactic acid, 
glycolic acid, gluconic acid, gaiacturonic acid, glutamic acid, glutaric acid, glucuronic acid, 
aspartic acid, ascorbic acid, carbonylic acid, vanillic acid, hydroiodic acid and the like, and 
inorganic acid such as hydrochloric acid, phosphoric acid, sulfuric acid, nitric acid, tartaric acid 
and the like can be used herein. 

Further, the pharmaceutically acceptable metal salt form of inventive compounds may be 
prepared by using base. The alkali metal or alkali-earth metal salt thereof can be prepared by the 
conventional method, for example, after dissolving the compound in the excess amount of alkali 
metal hydroxide or alkali-earth metal hydroxide solution, the insoluble salts are filtered and 
remaining filtrate is subjected to evaporation and drying to obtain the metal salt thereof. As a 
metal salt of the present invention, sodium, potassium or calcium salt are pharmaceutically 
suitable and the corresponding silver salt can be prepared by reacting alkali metal salt or alkali- 
earth metal salt with suitable silver salt such as silver nitrate. 

The pharmaceutically acceptable salt of the compound represented by general formula 
(I) or (11) comprise all the acidic or basic salt which may be present at the compounds, if it does 
not indicated specifically herein. For example, the pharmaceutically acceptable salt of the present 
invention comprise the salt of hydroxyl group such as the sodium, calcium and potassium salt 
thereof; the salt of amino group such as the hydrogen bromide salt, sulfuric acid salt, hydrogen 
sulfuric acid salt, phosphate salt, hydrogen phosphate salt, dihydrophosphate salt, acetate salt, 
succinate salt, citrate salt, tartarate salt, lactate salt, mandelate salt, methanesulfonate(mesylate) 
salt and/7-toluenesulfonate (tosylate) salt etc, which can be prepared by the conventional method 
well known in the art. 

There may exist in the form of optically different diastereomers since the compounds 
represented by general formula (I) or (II) have unsymmetrical centers, accordingly, the 
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compounds of the present invention comprise all the optically active isomers, R or S 
stereoisomers and the mixtures thereof Present invention also comprises all the uses of racemic 
mixture, more than one optically active isomer or the mixtures thereof as well as all the 
preparation or isolation method of the diastereomer well known in the art. 

The compounds of the invention of formula (I) or (II) may be chemically synthesized by 
the methods which will be explained by following reaction schemes hereinafter, which are 
merely exemplary and in no way limit the invention. The reaction schemes show the steps for 
preparing the representative compounds of the present invention, and the other compounds also 
may be produced by following the steps with appropriate modifications of reagents and starting 
materials, which are envisaged by those skilled in the art. 

GENERAL SYNTHETIC PROCEDURES 



Scheme 1 

........................ OBoc 

......... NHBoc . 




. 4 R 5 =3 1 4-Me 2 ........ 6 R 5 =3,4-Me 2 • 8 R 5 =3,4;M.e2 

5 R 5 =4-t-butyl . . 7 R^butyl. . . 9 F^=4-t : butyl 



As depicted in above Scheme 1, 4-/er/-buthylbenzyl bromide 1 is reacted with ter/-butyl- 
N-(ferf-butoxycarbonyloxy Carbamate under the basic condition to synthesize compound 2, and 
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then Boc(terZ-butoxycarbonyl) group of compound 2 is removed under the acidic condition to 
synthesize hydroxy lamine compound 3. 

Compound 4 or 5 is condensed with te^butyl-N-(terf-butoxycarbonyloxy) carbamate 
according to Mitsunobu reaction to synthesize compound 6 or 7 and subsequently hydroxylamine 
compound 8 and 9 are synthesized by removing deprotection group of compound 6 or 7. 



Scheme 2 




10 R 2 =H 

11 R 2 =OCH 3 

12 R 2 =F 

13 R 2 =CI 

14 R 2 =Np2 

15 R 2 =H 

16 R 2 =H 



R 3 =H 
R 3 =H . 
R 3 =H 
R 3 =H . 
R 3 =H 
R 3 =F 

R 3 =a 




24 Rs = 3 fl 4-Me 2 

25 Rs=4^Buiyl 



CS^PPh^ 

THF •'■ 



CS2,PPh 3 
THF 



SCN 




NHSC^CH* 



17 R 2 =H R 3 =H 

18 R 2 =OCH 3 R 3 =H 

19 R 2 =F . R 3 =H . 

20 R 2 =CI R =h 

21 R 2 =NQ 2 R-=H . 

22 R 2 =H. R^=F . 

23 R 2 =H . R 3 =a 



NCS 



26 R 5 = 3,4-Me 2 

27 R 5 =. 4-t-Butyi 




As depicted in the above Scheme 2, the azide compounds 10 to 16 and 24, 25 disclosed 
in Korea patent application Nos. 2001 -50092 and 2001 -50093 are reacted with PPh 3 and CS 2 to 
produce isothiocyanate compound 17 to 23, 26 and 27. 
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Scheme 3 



NHS0 2 CH 3 



17-23 




8,9 




NHSOjCHg 



35 R 2 =H R 3 =H 

36 R 2 =OCH 3 R 3 =H 

38 R= H . -.M 

39 r -h ^cr ■ 



R 2.. .. 

"NHS0 2 CH 3 



28 R 2 =H R 3 =H 

29 R 2 =0CH 3 R 3 =H 

30 R 2 =F R 3 =H 
31. R 2 =CI R 3=H 

32 R 2 =N0 2 r?=h 

33 R 2 =H. □ j: 

34 R - H R^l 




40 R 2 =H R 3 =H 
.41 R 2 =F.R 3 =H 



As depicted in the above Scheme 3, the isothiocyanate compound 17 to 23 of scheme 2 
is condensed with hydroxylamine 3 and compound 8 or 9 to synthesize N-hydroxy thiourea 
compounds 28 to 41 having methylsulfonylaminobenzyl group. 



Scheme 4 
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As shown in the above Scheme 4, 4-aminophenylacetic acid 42 is used as a starting 
material, and' its amine group is mesylated and its acid' moiety is converted" to 
pentafluorophenylester to produce compound 44. 

The compound 44 is condensed with hydroxylamine 3 to synthesize N-hydroxy amide 
compound 45 having 4-methylsulfonylaminobenzyl group. 



Scheme 5 



Br 




OBoc 
NHBoc 



ISTOo 



46 



NaH 



Boc ^ 



N 




. OBoc K^p 



NO2 



47 



1 1 ) H2 , Pd-C . 
2) MsCI, Pyridine 



1) CF3COOH B0C< N ' 



NHSQ2GH3 2) NaHC0 3 . 



49 



OBoc ^ siK. 

NHSO2CH3 

48 




F CbzCI 



NH 2 
50 



Boc,^.--^ l^s^F 
54 



MsCI 




^5t 




NBS 



NHCbz 



51 



Br 




F 

NHCbz 



52 



NaH 



Hj.PdrC Boc. 




N 

OBoc 



OBoc 
NHBoc 

F.. • 
NHCbz 



53 



Boc N 




N 

OBoc 



CF3CO2H 



"NHSO2CH3 



55 



HN 
OH 




NHS0 2 CH3 



56 
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As shown in Scheme 5, 4-nitrobenzyl bromide 46 as a starting material is reacted with 
^r/-butyl-N-(^r/-butoxylcarbonyloxy)carbamate under the basic condition to synthesize 
compound 47 and after reducing the nitro group thereof, the mesylation is performed to 
synthesize the compound 48. And then the Boc protecting group is removed under acidic 
condition with sodium bicarbonate to produce hydroxylamine compound 49. 

In the synthesis of 3-fluoro derivative of compound 49, the amine group of 2-fluoro-4- 
methylaniline 50 as a starting material is protected with carbobenzoxy group (Cbz) and the 
methyl group thereof is brominated to synthesize compound 52. The compound 52 is reacted 
with te^butyl-N-(ter^butoxycarbonyloxy)carbamate under basic condition to produce 
compound 53. After Cbz group of compound 53 is removed under catalytically reduction 
condition to produce compound 54 and the methanesulfone group thereof is condensed to 
synthesize compound 55. Finally, the Boc group is removed under acidic condition to obtain 
hydroxylamine compound 56. 
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As shown in Scheme 6, hydroxylamine compound 49 is reacted with isothiocyanate 57 
or compound 26 to synthesize N-hydroxythiourea compound 60 or 61, with isothianate 58 to 
synthesize N-hydroxythiourea compound 70 and with pentafluorophenylester 59 to synthesize 
compound 63, respectively. 

Also, hydroxylamine compound 56 having 3-F group is condensed with isothiocyanate 
26 to produce N-glemhydroxythiourea compound 64. 

The present invention also provides a pharmaceutical composition comprising a 
compound of formula (I) or (II) or a pharmaceutical^ acceptable salt thereof as an active 
ingredient for an antagonist of vanilloid receptor. 
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The compound of formula (I) or (II) according to the present invention has potent 
analgesic and anti-inflammatory activity, and the pharmaceutical composition of the present 
invention thus may be employed to alleviate or relieve acute, chronic or inflammatory pains or to 
suppress inflammation and to treat urgent urinary incontinence. 

The present invention also provides a pharmaceutical composition comprising the 
compound selected from the group consisting of compounds of formula (I) or (II) or the 
pharmaceutical acceptable salts thereof for preventing and treating pain diseases or inflammatory 
diseases. 

Pain diseases or inflammatory diseases comprise at least one selected from the group 
consisting of pain, acute pain, chronic pain, neuropathic pain, post-operative pain, migraine, 
arthralgia, neuropathies, nerve injury, diabetic neuropathy, neurodegeneration, neurotic skin 
disorder, stroke, urinary bladder hypersensitiveness, irritable bowel syndrome, a respiratory 
disorder such as asthma or chronic obstructive pulmonary disease, irritation of skin, eye or 
mucous membrane, fervescence, stomach-duodenal ulcer, inflammatory bowel disease and the 
like. 

The present invention also provides a pharmaceutical composition comprising the 
compound selected from the group consisting of compounds of formula (I) or (II) or the 
pharmaceutical acceptable salts thereof for preventing and treating urgent urinary incontinence. 
The pharmaceutical composition of the present invention comprises the inventive compounds 
between 0.0001 to 10% by weight, preferably 0.0001 to 1% by weight based on the total weight 
of the composition. 

The present invention also provides an use of compound selected from the group 
consisting of compounds of formula (I) or (II) or the pharmaceutical acceptable salts thereof as 
antagonists of vanilloid receptors. 
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In accordance with another aspect of the present invention, there is also provided an use 
of the compound (I) or (II) for manufacture of medicines employed for alleviating or treating 
pain, acute pain, chronic pain, neuropathic pain, post-operative pain, migraine, arthralgia, 
neuropathies, nerve injury, diabetic neuropathy, neurodegeneration, neurotic skin disorder, stroke, 
urinary bladder hypersensitiveness, irritable bowel syndrome, a respiratory disorder such as 
asthma or chronic obstructive pulmonary disease, irritation of skin, eye or mucous membrane, 
fervescence, stomach-duodenal ulcer, inflammatory bowel disease, inflammatory disease or 
urgent urinary incontinence. 

The compound of formula (I) or (II) according to the present invention can be provided 
as a pharmaceutical composition comprising pharmaceutically acceptable carriers, adjuvants or 
diluents. For example, the compounds of the present invention can be dissolved in oils, 
propylene glycol or other solvents, which are commonly used to produce an injection. Suitable 
examples of the carriers include physiological saline, polyethylene glycol, ethanol, vegetable oils, 
isopropyl myristate, etc., but are not limited to them. For topical administration, the compounds 
of the present invention can be formulated in the form of ointments and creams. 

In accordance with another aspect of the present invention, there is also provided an 
method of alleviating or treating pain, acute pain, chronic pain, neuropathic pain, post-operative 
pain, migraine, arthralgia, neuropathies, nerve injury, diabetic neuropathy, neurodegeneration, 
neurotic skin disorder, stroke, urinary bladder hypersensitiveness, irritable bowel syndrome, a 
respiratory disorder such as asthma or chronic obstructive pulmonary disease, irritation of skin, 
eye or mucous membrane, fervescence, stomach-duodenal ulcer, inflammatory bowel disease, 
inflammatory disease or urgent urinary incontinence, wherein the method comprises 
administering a therapeutically effective amount of the compound of formula of (I) or (II) or the 
pharmaceutically acceptable salt thereof 
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Hereinafter, the following formulation methods and excipients are merely exemplary and 
in no way limit the invention. 

The compounds of the present invention in pharmaceutical dosage forms may be used in 
the form of their pharmaceutically acceptable salts, and also may be used alone or in appropriate 
association, as well as in combination with other pharmaceutically active compounds. 

The compounds of the present invention may be formulated into preparations for 
injections by dissolving, suspending, or emulsifying them in aqueous solvents such as normal 
saline, 5% Dextrose, or non-aqueous solvent such as vegetable oil, synthetic aliphatic acid 
glycerides, esters of higher aliphatic acids or propylene glycol. The formulation may include 
conventional additives such as solubilizers, isotonic agents, suspending agents, emulsifying 
agents, stabilizers and preservatives. 

The desirable dose of the inventive compounds varies depending on the condition and 
the weight of the subject, severity, drug form, route and period of administration, and may be 
chosen by those skilled in the art. However, in order to obtain desirable effects, it is generally 
recommended to administer at the amount ranging 0.000 1 - 100 mg/kg, preferably 0.00 1 - 100 
mg/kg by weight/day of the inventive compounds of the present invention. The dose may be 
administered in single or divided into several times per day. In terms of composition, the 
compounds should be present between 0.0001 to 10% by weight, preferably 0.0001 to 1% by 
weight based on the total weight of the composition. 

The pharmaceutical composition of present invention can be administered to a subject 
animal such as mammals (rat, mouse, domestic animals or human) via various routes. All modes 
of administration are contemplated, for example, administration can be made orally, rectally or 
by intravenous, intramuscular, subcutaneous, intrathecal, epidural or intracerehroventricular 
injection. 
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It is another object of the present invention to provide a use of the above-mentioned 
compound of the present invention for the preparation of therapeutic agent for the preventing and 
treating pain disease or inflammatory disease by showing vanilloid receptor-antagonistic activity 
in human or mammal. 

Additionally, it is an object of the present invention to provide a method of treating or 
preventing pain disease and inflammatory disease by showing vanilloid receptor-antagonistic 
activity in a mammal comprising administering to said mammal an effective amount of the 
above-mentioned compound of the present invention together with a pharmaceutical^ acceptable 
carrier thereof 

It will be apparent to those skilled in the art that various modifications and variations can 
be made in the compositions, use and preparations of the present invention without departing 
from the spirit or scope of the invention. 

Brief Description of the Drawings 

The above and other objects, features and other advantages of the present invention will 
more clearly understood from the following detailed description taken in conjunction with the 
accompanying drawings, in which; 

Fig. 1 shows the analgesic effect of thiourea compounds in prior art (JYL-827, JYL- 
1433) and N-hydroxy thiourea compound 35 (SU-66) and 37 (SU-154) in acetic acid-induced 
writhing test. 
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Examples 

The present invention is more specifically explained by the following examples. 
However, it should be understood that the present invention is not limited to these examples in 
any manner. 

Example 1 Preparation of ^r/-butyl-N-[(^r/-butoxycarbonyl)oxy]-N-(4-/er/- 

butylbenzyl)carbamate compound (2) 

A cooled solution of rer^butyl-N-(/err-butoxycarbonyloxy)carbamate (5 g, 21.4 mmol) 
in DMF (20 m#) at 0 °C was treated with sodium hydride (60%, 12.8 g, 21.4 mmol) 
portionwisely and stirred for 30 min at room temperature. The reaction mixture was added to 4- 
terf-butylbenzyl bromide (7.3g, 32.1 mmol) and stirred for 18 hrs at room temperature. The 
mixture was diluted with H 2 0 and extracted with EtOAc several times. The combined organic 
layers were washed with H 2 0 and brine, dried over MgS0 4 and concentrated in vacuo. The 
residue was purified by column chromatography on Silica gel with EtOAc/hexanes (10:1) 
solvent mixture as an eluant to give 7.72 g of colorless te^butyl-N-[(ter/-butoxycarbonyl)oxy]- 
N-(4-te/?-butylbenzyI) carbamate 2 (yield : 95% ). 

] H-NMR (CDCI3) 5: 7.35 (dt, 2 H,J = 2.2, 8.5 Hz, Ar), 7.26 (d, 2 H, J = 8.5 Hz, Ar), 4.72 (s, 2 H, 
CH 2 ), 1.49 (s, 9 H, C(CH 3 ) 3 ), 1.44 (s, 9 H, C(CH 3 ) 3 ), 130 (s, 9 H, C(CH 3 ) 3 ). 

Example 2 : Preparation of N-[4-te^butylbenzyl]hydroxylamine compound (3) 

A cooled solution of /er/-butyl-N-[(/er/-butoxycarbonyl)oxy]-N-(4-/err- 
butylbenzyl)carbamate of Example 1 (7.6g, 20 mmol) in CH 2 C1 2 (100 m#) at 0 °C was treated 
with trifluoroacetic acid (20 and stirred for 50 mins at room temperature. The mixture was 



21 



concentrated in vacuo below 20 °C to remove the solvent. The residue was fractionated with 
saturated sodium bicarbonate and diethyl ester solution and the water soluble layer thereof was 
extracted with diethyl ester solution. The organic layers were washed with water and saline, 
dried over MgSC>4 and concentrated in vacuo to give 3.58 g of yellow oil of N-[4-tert- 
butylbenzyl]hydroxylamine 3 (yield : 100%). 

'H-NMR (CDC1 3 ) 8: 7.39 (d, 2H,;= 8.0 Hz, Ar), 7.27 (d, 2 H, J = 8.0 Hz, Ar), 4.22 (s, 2 H, 
CH 2 ),1.27 (s,9H, C(CH 3 ) 3 ). 

Example 3 : Preparation of /er^-butyl-N-[(^rr-butoxycarbonyl)oxy]-N-[2-(3,4-dimethylbenzyl)- 
3-pivaloyloxy-propyl] carbamate compound (6) 

A solution of tert-butyl N-(tert-butoxycarbonyloxy)carbamate (0.92 g, 3.95 mmol) in 
THF (30 m£) was mixed with diethyl azodicarboxylate (0.85 m£, 5.39 mmol) slowly and stirred 
for 5 mins at room temperature. The mixture was reacted by the dropwise addition of 
triphenylphospine (1.41 g, 5.39 mmol) and above-mentioned compound 4 (1 g, 3.59 mmol) and 
stirred for 30 mins at room temperature. The reaction was stopped by adding 5vd of methanol 
and the mixture was concentrated under reduced pressure. The residue was purified by column 
chromatography on Silica gel with EtOAc/hexanes (1:10) solvent mixture as an eluant to give 
1.6g of colorless oil of tert-butyl N-[(^/-butoxylcarbonyl)oxy]-N-[2-(3,4-dimethylbenzyl)-3- 
pivaloyloxy-propyl]carbamate compound 6 (yield : 90%). 

^-NMR (CDCI3) 8: 6.85-7.05 (m, 3 H, Ar), 3.9-4.1 (m, 2 H, CH 2 OCO), 3.67 (bs, 2 H, CH 2 N), 
2.5-2.9 (m, 2 H, CH 2 Ar), 2. 18-2.28 (m, 7 H, 2 x CH 3 & CH), 1.53 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 9 H, 
C(CH 3 ) 3 ),1.22 (s,9H,C(CH 3 ) 3 ) 
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Example 4 : Preparation of /er/-butyl-N-[(/er/-butoxycarbonyl)oxy]-N-[2-(4-rer/-butylbenzyl)-3- 
pivaloyloxy-propyl] carbamate compound (7) 

The compound 7 was prepared by the same procedure described in above Example 3 
excepting using compound 5 to give 1.45 g of rer/-butyl-N-[(/err-butoxycarbonyl)oxy]-N-[2-(4- 
ter/-butylbenzyl)-3-pivaloyloxy-propyl] carbamate 7 (yield : 90%). 

] H-NMR (CDC1 3 ) 8: 7.29 (d, 2 H,J = 8.3 Hz, Ar), 7.09 (d, 2 H,J= 8.3 Hz, Ar), 4.00 (ddd of AB, 
2 H, CH2OCO), 3.66 (bs, 2 H, CH 2 N), 2.79 (dd, 1 H, CH 2 Ar), 2.60 (dd, 1 H, CH 2 Ar), 2.30 (m, 1 
H, CH), 1.52 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 9 H, C(CH 3 ) 3 ), 1.30 (s, 9 H, C(CH 3 ) 3 ), 1.22 (s, 9 H, 
C(CH 3 ) 3 ) 

Example 5 : Preparation of N-[2-(3,4-dimethylbenzyl)-3-pivaloyloxy-propyl] hydroxylamine 
compound (8) 

The compound 8 was prepared by the same procedure described in above Example 2 
excepting using compound ^rf-butyl-N-[(/er/-butoxycarbonyl)oxy]-N-[2-(3,4-dimethylbenzyl)- 
3-pivaloyloxy-propyi]carbamate compound 6 to give 1.6 g of N-[2-(3,4-dimethylbenzyl)-3- 
pivaloyloxy-propyl] hydroxylamine 8 (yield : 90%). 

1 H-NMR(CDC1 3 ) 5: 6.86-7.06 (m, 3 H, Ar), 5.45 (bs, 1 H), 3.95-4.15 (m, 2 H, CH 2 OCO), 2.85- 
3.02 (m, 2 H, CH 2 N), 2.72 (d, 1 H, CH 2 Ar), 2.62 (m, 1 H, CH 2 Ar), 2.2-2.4 (m, 7 H, 2 x CH 3 & 
CH) 
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Example 6 : Preparation of N-[2-(4-ter/-butylbenzyl)-3-pivaloyloxy-propyl] hydroxylamine 
compound (9) 

The compound 9 was prepared by the same procedure described in above Example 2 
excepting using compound /er/-butyl-N-[(/er/-butoxycarbonyl)oxy]-N-[2-(4-/er/-butylbenzyl)-3- 
pivaloyloxy-propyl]carbamate compound 7 to give 1.45 g of N-[2-(4-butylbenzyl)-3- 
pivaloyloxy-propyl] hydroxylamine 9 (yield : 88%). 

'H-NMR (CDC1 3 ) 8: 7.30 (d, 2 H, 8.2 Hz), 7.10 (d, 2 H, J= 8.2 Hz), 5.16 (bs, 1 H), 4.06 (ddd 
of AB, 2 H, J = 5, 11.2 Hz, CH 2 OCO), 2.95 (ddd of AB, 2 H, J = 6, 13 Hz, CH 2 N), 2.67 (ddd of 
AB, 2 H, J = 7, 13.5 Hz, CH 2 Ar), 2.33 (m, 1 H, CH), 2.2-2.4 (m, 7 H, 2 x CH 3 ), 1.30 (s, 9 H, 
C(CH 3 ) 3 ), 1.22 (s,9H, C(CH 3 ) 3 ) 

Example 7 : General Method of isothiocyanate synthesis 

A mixture of azide (1.0 mmol), triphenylphosphine (290 mg, 1.1 mmol) in THF (10 m&) 
was treated with sodium hydride (NaH) (0.6 m£, 10 mmol), refluxed for 1 to 3 hours and 
concentrated in vacuo. The residue was purified by column chromatography with 
EtOAc/hexanes (1 :2) solvent mixture as an eluant to give isothiocyanate compound. 

Example 8 : Preparation of 4-(methylsulfonylamino)benzyl isothiocyanate compound (17) 

The white solid 4-(methylsulfonylamino)benzyl isothiocyanate compound 17 (yield : 
63%) was prepared by the same procedure described in above Example 7. 
melting point : 122-124 °C 
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'H-NMRtCDCU) 5: 7.32 (d, 2 H, J = 8.4 Hz) 7.24 (d, 2 H, J = 8.4 Hz), 6.62 (s, 1 H, NHS0 2 ), 
4.70 (s, 2 H, CH 2 ) 3.04 (s, 3 H, S0 2 CH 3 ) 

Example 9 : Preparation of 3-methoxy-4-(methylsulfonylamino)benzyl isothiocyanate compound 
(18) 

The 3-methoxy-4-(methylsulfonylamino)benzyl isothiocyanate compound 18 (yield : 
59%) was prepared by the same procedure described in above Example 7. 
melting point : 100-103 °C 

'H-NMR(CDC1 3 ) 8: 7.53 (d, 1 H, J= 8.2 Hz), 6.88-6.92 (m, 2 H), 6.80 (bs, 1 H, NHS0 2 ), 4.68 (s, 
2 H, CH 2 ), 3.92 (s, 3 H, OCH 3 ), 2.97 (s, 3 H, S0 2 CH 3 ) 

Example 10 : Preparation of 3-fluoro-4-(methylsulfonylamino)benzyl isothiocyanate compound 
(19) 

The 3-fluoro-4-(methylsulfonylamino)benzyl isothiocyanate compound 19 (yield : 54%) 
was prepared by the same procedure described in above Example 7. 
melting point : 95 - 97°C 

'H-NMR^DCU) 5: 7.61 (t, 1 H, J= 8.0 Hz), 7. 14 (m, 2 H), 6.53 (bs, 1 H, NHS0 2 ), 4.70 (s, 2 H, 
CH 2 ), 3.01 (s, 3 H, S0 2 CH 3 ) 
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Example 11 : Preparation of 3-chloro-4-(methylsulfonylamino)benzyl isothiocyanate compound 

(20) 

The 3-chloro-4-(methylsulfonylamino)benzyl isothiocyanate compound 20 (yield : 48%) 
was prepared by the same procedure described in above Example 7. 
melting point : 112- 113°C 

'H-NMRtCDCh) 8: 7.68 (d, 1 H, J = 8.3 Hz), 7.42 (d, 1 H, J= 2.4 Hz), 7.26 (dd, 1 H, J= 8.3, 
2.4 Hz), 6.80 (bs, 1 H, NHS0 2 ), 4.70 (s, 2 H, CH 2 ), 3.04 (s, 3 H, S0 2 CH 3 ) 

Example 12 : Preparation of 4-(methylsulfonylamino)-3-nitrobenzyl isothiocyanate compound 
(21) 

The 4-(methylsulfonylamino)-3-nitrobenzyl isothiocyanate compound 21 (yield : 42%) 
was prepared by the same procedure described in above Example 7. 
melting point : 128 - 130°C 

'H-NMRtCDCb) 8: 8.24 (d, 1 H, J= 2.4 Hz), 7.95 (d, IH,J= 8.3 Hz), 7.66 (dd, 1 H, J= 8.3, 
2.4 Hz), 4.78 (s, 2 H, CH 2 ), 3. 1 8 (s, 3 H, S0 2 CH 3 ) 

Example 13 : Preparation of 2-fluoro-4-(methylsulfonylamino)benzyl isothiocyanate compound 
(22) 

The 2-fluoro-4-(methylsulfonylamino)benzyl isothiocyanate compound 22 (yield : 56%) 
was prepared by the same procedure described in above Example 7. 
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'H-NMRtCDCU) 8: 7.38 (t, 1H,J = 8.0 Hz), 7.09 (dd, 1 H, J = 10.9, 2.2 Hz), 6.99 (dd, 1 H 9 J = 
8.3, 2.2 Hz), 4.73 (s, 2 H, CH 2 ), 3.08 (s, 3 H, S0 2 CH 3 ) 



Example 14 : Preparation of 2-chloro-4-(methylsulfonylamino)benzyl isothiocyanate compound 
(23) 

The 2-fluoro-4-(methylsulfonylamino)benzyl isothiocyanate compound 23 (yield : 54%) 
was prepared by the same procedure described in above Example 7. 
melting point : 110- 112°C 

] H-NMR (CDC1 3 ) 5: 7.43 (d, lH } /= 8.3 Hz), 7.33 (d, 1 H, J= 2.2 Hz), 7.16 (dd, 1 H, , J = 8.3 
and 2.2 Hz), 6.79 (bs, 1 H, NHS0 2 ), 4.79 (s, 2 H, CH 2 ), 3.08 (s, 3 H, S0 2 CH 3 ) 

Example 15 : Preparation of 2-(3,4-dimethylbenzyl)-3-pivaloyloxy-propyl isothiocyanate 
compound (26) 

The colorless oil of 2-(3,4-dimethylbenzyl)-3-pivaloyloxy propyl isothiocyanate 
compound 26 (yield : 92%) was prepared by the same procedure described in above Example 7. 

1 H-NMR(CDCl3) 8: 6.85-7.1 (m, 3 H, Ar), 3.95-4.2 (m, 2 H, CH 2 OCO), 3.53 (m, 2 H, CH 2 NCS), 
2.55-2.85 (m, 2 H, CH 2 Ar), 2.2-2.3 (m, 7 H, 2 x CH 3 and CH), 1.23 (s, 9 H, C(CH 3 ) 3 ) 

Example 16 : Preparation of 2-(4-ter/-butylbenzyl)-3-pivaloyloxy-propyl isothiocyanate 
compound (27) 

The colorless oil of 2-(4-terM)utylbenzyl)-3-pivaloyloxy-propyl isothiocyanate 
compound 27 (yield : 90%) was prepared by the same procedure described in above Example 7. 
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'H-NMR(CDC1 3 ) 8: 7.33 (d, 2 H, J = 8.3 Hz), 7.10 (d,2H,J = 8.3 Hz), 4.15 (dd, 1 H, J= 4.9 , 
11.4 Hz, CH 2 OCO), 4.01 (dd, 1 H, J = 7 , 11.4 Hz, CH 2 OCO), 3.53 (sevenlet, 2 H, CH 2 NCS), 
2.70 (ddd of AB, 2 H, CH 2 Ar), 2.31 (bs, 1 H, CH), 1.31 (s, 9 H, C(CH 3 ) 3 ), 1.23 (s, 9 H, C(CH 3 ) 3 ). 



Example 17 : General Method of N-hydroxythiourea compound synthesis 

A mixture of hydroxylamine (1.0 mmol), isothiocyanate (1.0 mmol) in CH 2 C1 2 (10 m£) 
was stirred for 1 to 4 hours at room temperature and concentrated in vacuo. The residue was 
purified by column chromatography with EtOAc/hexanes (1:2) solvent mixture as an eluant to 
give N-hydroxythiourea compound. 

Example 18 Preparation of N-(4-/err-butylbenzyl)-N-hydroxy-N-[4- 

(methylsulfonylamino)benzyl]thiourea compound (28) 

The mixture of compound 17 and 3 was treated according to the same procedure 
described in above Example 17 to give white solid of N-(4-/ert-butylbenzyl)-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]thiourea compound 28 (yield : 94%). 
melting point : 137°C 

'H-NMR(CDC1 3 ) 8: 7.38 (s, 4 H), 7.32 (d, 2 H, J = 8.3 Hz), 7.15 (d, 2 H, J= 8.3 Hz), 6.46 (s, 1 
H, NHS0 2 ), 5.97 (bs, 1 H, NHCS), 5.34 (s, 2 H, CH 2 NOH), 4.82 (d, 2H,J= 5.6 Hz, NHCH 2 ), 
2 97 (s, 3 H, S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ) 
JR (KBr): 3350, 2962, 1512, 1336, 1123 cm" 1 
MS m/z : 422 (MH*) 
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Example 19 Preparation of N-(4-^-butylbenzyl)-N-hydroxy-N-[3-methoxy-4- 

(methylsulfonylamino)benzyl]thiourea compound (29) 

The mixture of compound 18 and 3 was treated according to the same procedure 
described in above Example 17 to give white solid of N-(4-/er/-butylbenzyl)-N-hydroxy-N-[3- 
methoxy-4-(methylsulfonylamino)benzyl]thiourea compound 29 (yield : 92%) ( See Table 1). 
melting point : 1 12.5-1 15°C 

'H-NMR (CDCI3) 8: 7.39 (m, 4 H), 6.99 (m, 1 H), 6.91 (m, 1 H), 6.74 (m, 1 H), 5.52 (bs, 1 H, 

NH), 5.36 (s, 2 H, CH 2 NHOH), 4.83 (d, 2 H, /= 5.6 Hz, CH 2 NH), 3.88 (s, 3 H, OCH 3 ), 2.94 (s, 

3 H, SO2CH3), 1.32 (s, 9 H, C(CH 3 ) 3 ) 

IR (KBr) 3352, 2962, 1513, 1336, 1123 cm -1 

MS m/z: 452 (MH+) 

Example 20 Preparation of N-(4-terf-butylbenzyl)-N-hydroxy-N-[3-fluoro-4- 

(methylsulfonylamino)benzyl]thiourea compound (30) 

The mixture of compound 19 and 3 was treated according to the same procedure 
described in above Example 17 to give N-(4-/er/-butylbenzyl)-N-hydroxy-N-[3-fluoro-4- 
(methylsulfonylamino)benzyl]thiourea compound 30 (yield : 93%) ( See Table 1). 
melting point : 124-126°C 

'H-NMRtCDCh) 5: 7.50 (t, 1 H, / = 8.0 Hz), 7.38 (AB q, 4 H, J = 8.8 Hz), 7.1-7.2 (m, 2 H), 
5.34 (s, 2 H, CH2NOH), 4.85 (d, 2 H, J = 5.6 Hz, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 1.32 (s, 9 H, 
C(CH 3 ) 3 ) 
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IR(KBr): 3260, 2963, 1513, 1326, 1153, 1107 cm' 1 
MS m/z : 440 (MH 4 ) 

Example 21 Preparation of N-(4-te^butylbenzyl)-N-hydroxy-N-[3-chloro-4- 

(methylsulfonylamino)benzyl]thiourea compound (31) 

The mixture of compound 20 and 3 was treated according to the same procedure 
described in above Example 17 to give N-(4-/er/-butylbenzyl)-N-hydroxy-N-[3-chloro-4- 
(methylsulfonylamino)benzyl]thiourea compound 31 (yield : 91%) ( See Table 1). 
melting point: 119.5-122.5°C 

'H-NMR^DCU) 8: 7.62 (d, 1 H,J= 8.5 Hz), 7.44 (d, 1 H, J = 2.0 Hz), 7.36-7.42 (m, 3 H), 7.26 
(m, 2 H), 5.36 (s, 2 H, HONCH 2 ), 4.86 (d, 2 H, J= 5.8 Hz, NHCH 2 ), 3.01 (s, 3 H, S0 2 CH 3 ), 1.32 
(s,9H,C(CH 3 ) 3 ). 

IR(KBr): 3400, 2919, 1737, 1383, 1216, 1107 cm' 1 
MS m/z 456 (MH+) 

Example 22 : Preparation of N-(4-rer/-butylbenzyl)-N-hydroxy-N-[4-(methylsulfonylamino)-3- 
nitrobenzyl]thiourea compound (32) 

The mixture of compound 21 and 3 was treated according to the same procedure 
described in above Example 17 to give N-(4-ter^butylbenzyl)-N-hydroxy-N-[4- 
(methylsulfonylamino)-3-nitrobenzyl]thiourea compound 32 (yield : 90% ¥Seg Table 1). 
melting point : 102-105°C 
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'H-NMR (CDCI3) 8: 8.22 (d, 1 H,J= 2.0 Hz, ArH-2), 7.86 (d, 1 H,J= 8.3 Hz, ArH-5), 7.70 (dd, 
1 H, J= 2.0, 8.3 Hz, ArH-6), 7.40 (dd, 4 H, Ar), 5.36 (s, 2 H, HONCH 2 ), 4.92 (d, 2 H, J= 5.6 Hz, 
NHCH 2 ), 3.14 (s, 3 H, SO2CH3), 1.32 (s, 9 H, C(CH 3 ) 3 ) 
IR (KBr) 3360, 2919, 1538, 1337, 1143 on 1 
MS m/z: 467 (MH 4 ) 

Example 23 Preparation of N-(4-^rt-butylbenzyl)-N-hydroxy-N-[2-fluoro-4- 

(methylsulfonylamino)benzyl]thiourea compound (33) 

The mixture of compound 22 and 3 was treated according to the same procedure 
described in above Example 17 to give N-(4-/er/-butylbenzyl)-N-hydroxy-N-[2-fluoro-4- 
(methylsulfonylamino)benzyl]thiourea compound 33 (yield : 96%) (See Table 1). 
melting point : 136-137°C 

1 H-NMR(CDCl3) 8: 7.44 (t, 1 H, J = 8.3 Hz), 7.38 (AB q, 4 H), 7.01 (dd, 1 H,J= 11.2, 2.2 Hz), 

6.86 (dd, 1 H,J= 8.3, 2.2 Hz), 6.52 (s, 1 H, NHSO2), 5.75 (s, 1 H, NH), 5.32 (s, 2 H, CH 2 NOH), 

4.87 (d, 2 H, J= 5.8 Hz, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ). 
IR (KBr): 3266,2962, 1532, 1325, 1148, 1109 cm- 1 

MS m/z: 440 (MH 1 ) 
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Example 24 Preparation of N-(4-/er/-butylbenzyl)-N-hydroxy-N-[2-chloro-4- 

(methylsulfonylamirio)benzyl]thiourea compound (34) 

The mixture of compound 23 and 3 was treated according to the same procedure 
described in above Example 17 to give N-(4-^r/-butylbenzyl)-N-hydroxy-N-[2-chloro-4- 
(methylsulfonylamino)benzyl]thiourea compound 34 (yield : 95%) (See Table 1). 
melting point : 150-152°C 

'H-NMRtCDCU) 8: 7.50 (d, lH,/= 8.5 Hz), 7.35 (dd, 4 H, J= 3.4, 12.2 Hz), 7.29 (d, IH,J = 
2.2 Hz), 7.04 (dd, 1 H, ,J=8.3 and 2.2 Hz), 5.32 (s, 2 H, HONCH 2 ), 4.92 (d, 2 H, /= 6.1 Hz, 
NHCH 2 ), 3.02 (s, 3 H, S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ) 
IR(KBr): 3400,2919, 1737, 1383, 1216, 1107 cm" 1 
MS m/z: 456 (MH") 
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Table 1 



Group 


Compound 


R 2 


R3 


Yield 
(%) 


Spectrum data 


III 


28 


H 


H 


94 


'H-NMRCCDClj) 5: 7.38 (s, 4 H), 7.32 (d, 2 
H, J = 8.3 Hz), 7.15 (d, 2 H, / = 8.3 Hz), 
6.46 (s, 1 H, NHSO2), 5.97 (bs, 1 H, 
NHCS), 5.34 (s, 2 H, CH 2 NOH), 4.82 (d, 2 
H, J = 5.6 Hz, NHCH 2 ), 2.97 (s, 3 H, 
SO2CH3), 1.31 (s, 9 H, C(CH 3 ) 3 ) 




29 


OCH 3 


H 


92 


'H-NMR (CDCb) 8: 7.39 (m, 4 H), 6.99 
(m, 1 H), 6.91 (m, 1 H), 6.74 (m, 1 H), 5.52 
(bs, 1 H, NH), 5.36 (s, 2 H, CH 2 NHOH), 
4.83 (d, 2 H, J= 5.6 Hz, CH 2 NH), 3.88 (s, 3 
H, OCH3), 2.94 (s, 3 H, SO2CH3), 1.32 (s, 9 
H,C(CH 3 )3) 




30 


F 


H 


93 


'H-NMRCCDC^) 8: 7.50 (t, 1 H, J = 8.0 
Hz), 7.38 (AB q, 4 H, / = 8.8 Hz), 7.1-7.2 
(m, 2 H), 5.34 (s, 2 H, CH 2 NOH), 4.85 (d, 2 
H, / = 5.6 Hz, CH 2 NH), 3.00 (s, 3 H, 
SO2CH3), 1.32 (s, 9 H, C(CH 3 ) 3 ) 
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31 


CI 


H 


91 


'H-NMRCCDCIs) 8: 7.62 (d, 1 H, J = 8.5 
Hz), 7.44 (d, 1 H, J= 2.0 Hz), 7.36-7.42 (m, 
3 H), 7.26 (m, 2 H), 5.36 (s, 2 H, 
HONCH 2 ), 4.86 (d, 2 H, J = 5.8 Hz, 
NHCH 2 ), 3.01 (s, 3 H, SO2CH3), 1.32 (s, 9 
H,C(CH 3 ) 3 ) 




32 


N0 2 


H 


90 


'H-NMR (CDCh) 8: 8.22 (d, 1 H, J = 2.0 
Hz, ArH-2), 7.86 (d, 1 H, J = 8.3 Hz, ArH- 
5), 7.70 (dd, 1 H, J = 2.0, 8.3 Hz, ArH-6), 
7.40 (dd, 4 H, Ar), 5.36 (s, 2 H, HONCH 2 ), 
4.92 (d, 2 H, J= 5.6 Hz, NHCH 2 ), 3.14 (s, 3 
H, SO2CH3), 1.32 (s, 9 H, C(CH 3 ) 3 ) 




33 


H 


F 


96 


'H-NMR(CDC1 3 ) 8: 7.44 (t, 1 H, J = 8.3 
Hz), 7.38 (AB q, 4 H), 7.01 (dd, 1 H, J = 
11.2, 2.2 Hz), 6.86 (dd, 1H,7= 8.3, 2.2 
Hz), 6.52 (s, 1 H, NHSO2), 5.75 (s, 1 H, 
NH), 5.32 (s, 2 H, CH 2 NOH), 4.87 (d, 2 H, 
J = 5.8 Hz, CH 2 NH), 3.00 (s, 3 H, 
S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ) 



34 





34 


H 


CI 


95 


1 H-NMR(CDCb) 5: 7.50 (d, 1 H, J = 8.5 












Hz), 7.35 (dd, 4 H, J = 3.4, 12.2 Hz), 7.29 












(d, 1 H, J = 2.2 Hz), 7.04 (dd, 1 H, , J = 8.3 












and 2.2 Hz), 5.32 (s, 2 H, HONCH 2 ), 4.92 












(d, 2 H, J = 6.1 Hz, NHCH 2 ), 3.02 (s, 3 H, 












S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ) 



Example 25. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]thioureacompound(35) 

The mixture of compound 17 and 8 was treated according to the same procedure 
described in above Example 17 to give white solid of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy) 
propyl]-N-hydroxy-N-[4-(methylsulfonylamino)benzyl]thiourea compound 35 (yield : 94%) 
(See Table 2). 
melting point : 120-123°C 

, H-NMR(CDC1 3 ) 5: 7.63 (bs, 1 H, NH), 7.28 (d, 2 H, J= 8.3 Hz), 7.15 (d, 2 H, J= 8.3 Hz), 6.8- 
7.1 (m, 4 H, Ph and NH), 4.74 (d, 2 H, J = 5.6 Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, CH 2 OCO, 
CH 2 NOH), 2.96 (s, 3 H, S0 2 CH 3 ), 2.5-2.75 (m, 3 H, CHCH 2 Ar), 2.24 (d, 6 H, 2 x CH 3 ), 1.20 (s, 
9H,C(CH 3 ) 3 ) 

IR(KBr): 3266, 1698, 1539, 1337, 1154 cm 1 
Mass m/z: 536 (MH 4 ) 



Example 26. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3- 
methoxy-4-(methylsulfonylamino)benzyl]thioureacompound(36) 

The mixture of compound 18 and 8 was treated according to the same procedure 
described in above Example 17 to give N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N- 
hydroxy-N-[3-methoxy-4-(methylsulfonylamino)ben2yl] thiourea compound 36 (yield : 90%) 
(See Table 2). 

'H-NMRCCDCb) 8: 7.47 (d, 1 H, J = 8.0 Hz), 6.88-7.06 (m, 5 H), 6.74 (s, 1 H, NHS0 2 ), 4.77 (d, 
2 H, CH 2 NOH), 4.1-4.25 (m, 3 H, CH 2 NH and CH 2 OCO), 4.00 (ABq, 1H,J = 5.4 Hz, 
CH2OCO), 3.87 (s, 3 H, OCH3), 2.94 (s, 3 H, S0 2 CH 3 ), 2.5-2.7 (m, 3 H, CH 2 Ar and CH), 2.2- 
2.3 (m, 6 H, 2 x CH 3 ), 1.18 (s, 9 H, C(CH 3 ) 3 ) 
IR (KBr): 3334, 2921, 1716 cm-' 
MS m/z: 566 (MH+) 

Example 27. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3- 
fluoro-4-(methylsulfonylamino)benzyl]thiourea compound(37) 

The mixture of compound 19 and 8 was treated according to the same procedure 
described in above Example 17 to give N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N- 
hydroxy-N-[3-fluoro-4-(methylsulfonylamino)benzyl]thiourea compound 37 (yield : 93%) (See 
Table 2). 

melting point : 52-55 °C 
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'H-NMR(CDC1 3 ) 8: 7.74 (bs, 1 H), 7.64 (bs, 1 H), 7.52 (t, 1 H, J= 8.3 Hz), 6.9-7.25 (m, 5 H), 

6.45 (bs, 1 H, NHS0 2 ), 4.81 (d, 2 H, J = 3.7 Hz, NHCH 2 Ar), 4.18 (m, 3 H, CH 2 NOH and 

CH 2 OCO), 4.00 (dd, 1 H, CH2OCO), 3.01 (s, 3 H, S0 2 CH 3 ), 2.5-2.8 (m, 3 H, CHCH 2 Ph), 2.2- 

2.3 (m, 6 H, 2 x CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ) 

IR (KBr): 3362, 2971, 1715, 1508, 1337, 1158 cm -1 

MS m/z: 554 (MH*) 

Example 28. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[2- 
fluoro-4-(methylsulfonylamino)benzyl]thiourea compound(3 8) 

The mixture of compound 22 and 8 was treated according to the same procedure 
described in above Example 17 to give N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N- 
hydroxy-N-[2-fluoro-4-(methylsulfonylamino)benzyl]thiourea compound 38 (yield : 91%) ( See 
Table 2). 

melting point : 55-57 °C 

'H-NMR(CDC1 3 ) 8: 7.39 (t, 1 H, J= 8.0 Hz), 7.85-7.05 (m, 5 H), 6.9-7.25 (m, 5 H), 4.81 (d, 2 H, 
J= 5.6 Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, CH 2 NOH and CH 2 OCO), 3.00 (s, 3 H, S0 2 CH 3 ), 2.5- 
2.8 (m, 3 H, CHCH 2 Ph), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ) 
IR (KBr): 3254, 2971, 1701, 1626, 1530, 1331, 1149 cm" 1 
MS m/z : 554 (MH 1 ) 
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Example 29. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[2- 
cMoro-4-(methylsulfonylamino)benzyl]tWoureacompound(39) 

The mixture of compound 23 and 8 was treated according to the same procedure 
described in above Example 17 to give N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N- 
hydroxy-N-[2-chloro-4-(methylsulfonylamino)ben2yl]thiourea compound 39 (yield : 94%) ( See 
Table 2). 

melting point : 56-58 °C 

'H-NMRCCDCU) 5: 7.35-7.45 (m, 2 H), 6.9-7.05 (m, 4 H), 4.85 (d, 2 H, J = 6.1 Hz, NHCH 2 Ar), 
3.95-4.25 (m, 4 H, CH 2 NOH and CH 2 OCO), 2.99 (s, 3 H, S0 2 CH 3 ), 2.5-2.8 (m, 3 H, CHCH 2 Ph), 
2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.20 (s, 9 H, C(CH 3 ) 3 ) 
IR(KBr): 3262, 2972, 1698, 1608, 1531, 1325, 1156 cm 1 
MS m/z : 570(MH + ) 




(VIII) 
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Table 2 



Group 


Compound 


R 2 


R3 


Yield 
(%) 


Spectrum data 


III 


35 


H 


H 


94 


^-NMRCCDCb) 5: 7.63 (bs, 1 H, NH), 
7.28 (d, 2H,J = 8.3 Hz), 7.15 (d, 2 H, J 
= 8.3 Hz), 6.8-7.1 (m, 4 H, Ph and NH), 
4.74 (d, 2 H, J = 5.6 Hz, NHCH 2 Ar), 
3.95-4.25 (m, 4 H, CH 2 OCO, CH 2 NOH), 
2.96 (s, 3 H, SO2CH3), 2.5-2.75 (m, 3 H, 
CHCH 2 Ar), 2.24 (d, 6 H, 2 x CH 3 ), 1.20 
(s,9H,C(CH 3 ) 3 ) 




36 


OCH 3 


H 


90 


'H-NMRCCDCU) 8: 7.47 (d, 1 H, J= 8.0 
Hz), 6.88-7.06 (m, 5 H), 6.74 (s, 1 H, 
NHS0 2 ), 4.77 (d, 2 H, CH 2 NOH), 4.1- 
4.25 (m, 3 H, CH 2 NH and CH 2 OCO), 
4.00 (AB q, 1 H, /= 5.4 Hz, CH 2 OCO), 
3.87 (s, 3 H, OCH3), 2.94 (s, 3 H, 
S0 2 CH 3 ), 2.5-2.7 (m, 3 H, CH 2 Ar and 
CH), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.18 (s, 9 
H,C(CH 3 ) 3 ) 
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37 


F 


H 


93 


'H-NMRCCDC^) 8: 7.74 (bs, 1 H), 7.64 
(bs, 1 H), 7.52 (t, IH,J= 8.3 Hz), 6.9- 
7.25 (m, 5 H), 6.45 (bs, 1 H, NHS0 2 ), 
4.81 (d, 2 H, J= 3.7 Hz, NHCH 2 Ar), 4.18 
(m, 3 H, CH 2 NOH and CH 2 OCO), 4.00 
(dd, 1 H, CH 2 OCO), 3.01 (s, 3 H, 
S0 2 CH 3 ), 2.5-2.8 (m, 3 H, CHCH 2 Ph), 
2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.19 (s, 9 H, 
C(CH 3 ) 3 ) 




38 


H 


F 


91 


J H-NMR(CDC1 3 ) 8: 7.39 (t, 1 H, J = 8.0 
Hz), 7.85-7.05 (m, 5 H), 6.9-7.25 (m, 5 
H), 4.81 (d, 2H )( /= 5.6 Hz, NHCH 2 Ar), 
3.95-4.25 (m, 4 H, CH 2 NOH and 
CH 2 OCO), 3.00 (s, 3 H, S0 2 CH 3 ), 2.5- 
2.8 (m, 3 H, CHCH 2 Ph), 2.2-2.3 (m, 6 H, 
2 x CH 3 ), 1 . 19 (s, 9 H, C(CH 3 ) 3 ) 




39 


H 


CI 


94 


'H-NMR(CDC1 3 ) 8: 7.35-7.45 (m, 2 H), 
6.9-7.05 (m, 4 H), 4.85 (d, 2 H, J = 6.1 
Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, 
CH 2 NOH and CH 2 OCO), 2.99 (s, 3 H, 
S0 2 CH 3 ), 2.5-2.8 (m, 3 H, CHCH 2 Ph), 
2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.20 (s, 9 H, 
C(CH 3 ) 3 ) 



Example 30. Preparation of N-[2-(4-fert-butylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]thiourea compound(40, SU-552) 

The mixture of compound 17 and 9 was treated according to the same procedure 
described in above Example 17 to give white solid of N-[2-(4-/er/-butylbenzyl)-3- 
(pivaloyloxy)propyl]-N-hydroxy-N-[4-(methylsulfonylamino)benzyl]thiourea compound 40 
(yield :97%)(5ee Table 3). 
melting point : 149-150 °C 

'H-NMR(CDC1 3 ) 8: 7.79 (bs, 1 H, OH), 7.25-7.32 (m, 4 H), 7.1-7.18 (m, 4 H, Ar), 6.91 (bs, 1 H, 
NHS0 2 ), 4.75 (d, 2H,; = 5.5 Hz, NHCH 2 Ar), 4.29 (dd of AB, 1 H, J = 10.3, 14.5 Hz, 
CH 2 NOH), 4.12 (m, 2 H, CH2OCO), 3.98 (dd of AB, 1 H, 7 = 5, 14.5 Hz, CH 2 NOH), 2.96 (s, 3 
H, SO2CH3), 2.69 (d, 2 H, J = 7 Hz, CH 2 Ar), 2.59 (bs, 1 H, CH), 1.29 (s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 
9H,C(CH 3 ) 3 ) 

IR (KBr): 3295, 3186, 2964, 1706, 1529, 1321, 1184, 1147 cm' 1 
MS m/z : 564(MH + ) 

Example 31. Preparation of N-[2-(4-/er/-butylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3- 
fluoro-4-(methylsulfonylamino)benzyl]thiourea compound(4 1 ) 

The mixture of compound 19 and 9 was treated according to the same procedure 
described in above Example 17 to give white solid of N-[2-(4-ter/-butylbenzyl)-3- 
(pivaloyloxy)propyl]-N-hydroxy-N-[3-fluoro-4-(methylsulfonylamino)benzyl]thiourea 
compound 41 (yield : 95%)(See Table 3). 
melting point : 128-129 °C 
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'H-NMR(CDC1 3 ) 8: 7.83 (bs, 1 H), 7.49 (t, 1 H, J = 8.0 Hz), 7.31 (d, 2 H, J = 8.3 Hz), 7.05-7.2 
(m, 3 H), 6.60 (bs, 1 H, NHS0 2 ), 4.79 (m, 2 H, NHCH 2 Ar), 4.29 (dd, 1 H, CH 2 OCO), 4.05-4.20 
(m, 2 H, CH 2 NOH), 3.97 (dd, 1 H, CH 2 OCO), 3,00 (s, 3 H, S0 2 CH 3 ), 2.69 (d, 2 H, J = 7.1 Hz, 
CH 2 Ar), 2.58 (bs, 1 H, CH), 1.29 (s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 9 H, C(CH 3 ) 3 ) 
IR(KBr): 3244, 2964, 1716, 1509, 1331, 1158 cm 1 
MS m/z : 582 (MH^ 




(DC) 
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Table 3 



Group 


Compound 


R 2 


R3 


Yield 

(%) 


Spectrum data 


IV 


40 


H 


H 


97 


'H-NMRCCDCb) 8: 7.79 (bs, 1 H, OH), 
7.25-7.32 (m, 4 H), 7.1-7.18 (m, 4 H, 
Ar), 6.91 (bs, 1 H, NHS0 2 ), 4.75 (d, 2 
H, J = 5.5 Hz, NHCH 2 Ar), 4.29 (dd of 
AB, 1 H, J = 10.3, 14.5 Hz, CH 2 NOH), 
4.12 (m, 2 H, CH 2 OCO), 3.98 (dd of 
AB, 1 H, J = 5, 14.5 Hz, CH 2 NOH), 
2.96 (s, 3 H, S0 2 CH 3 ), 2.69 (d, 2 H, J= 
7 Hz, CH 2 Ar), 2.59 (bs, 1 H, CH), 1.29 
(s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 9 H, 
C(CH 3 ) 3 ) 



43 






41 


F 


H 


95 


H-NMR(CDC1 3 ) 5: 7.83 (bs, 1 H), 7.49 












(t, 1 H,7= 8.0 Hz), 7.31 (d, 2 H, J = 












8.3 Hz), 7.05-7.2 (m, 3 H), 6.60 (bs, 1 












H, NHS0 2 ), 4.79 (m, 2 H, NHCH 2 Ar), 












4.29 (dd, 1 H, CH2OCO), 4.05-4.20 (m, 












2 H, CH2NOH), 3.97 (dd, 1 H, 












CH2OCO), 3.00 (s, 3 H, SO2CH3), 2.69 












(d, 2 H, J = 7.1 Hz, CH 2 Ar), 2.58 (bs, 1 












H, CH), 1.29 (s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 












9H,C(CH 3 ) 3 ) 



Example 32. Preparation of 4-(methylsulfonylamino)phenyl acetic acid compound(43) 

A solution of 4-aminophenylacetic acid (1 g, 6.66 mmol) in THF (10 mH) was adjusted 
to pH 9 with 1 N sodium hydroxide. The mixture was reacted by the dropwise addition of 
methansulfonyl chloride (0.77 m£, 9.99 mmol) in THF (10 m&\ adjusted to pH 3 with 1 N 
hydrochloric acid, diluted with distilled water and extracted with ethyl acetate several times. 
The combined organic layers were washed with water, dried over MgSC>4 and concentrated in 
vacuo. The residue was purified by flash column chromatography on Silica gel with 
EtOAc/hexanes (2:3) solvent mixture as an eluant to give 0.855g of yellow solid of 4- 
(methylsulfonylamino)phenylacetic acid compound 43 (yield : 56%). 
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^-NMRCDMSO-d^ 5: 9.67 (s, 1 H, COOH), 7.20 (d, 2 H, J= 8.5 Hz, Ar), 7.13 (d, 2 H, J = 8.5 
Hz, At), 3.50 (s, 2 H, CH 2 ), 3.95 (s, 3 H, S0 2 CH 3 ) 

Example 33. Preparation of pentafluorophenyl 2-[4-(methylsulfonylamino)phenyl] acetate 
compound(44) 

A cooled solution of 0.6707g of pentafluoro phenol (3.3 mmol) and 0.036g of 
dimethylaminopyridine (0.3 mmol) in dichloromethane (15 in£) was reacted by the dropwise 
addition of 4.5 m£ of 1.0M dicyclohexyl carboimide and stirred for 16 hours at room 
temperature. The reaction mixture was concentrated in vacuo, diluted with ether, filtered and the 
filtrate was concentrated again in vacuo. The residue was purified by column chromatography 
with EtOAc/hexanes (1:10) solvent mixture as an eluant to give 0.592g of white solid of 
pentafluorophenyl 2-[4-(methylsulfonylamino)phenyl] acetate compound 44 (yield : 50%). 

1 H-NMR(CDC1 3 ) 5: 7.36 (d, 2H,/ = 8.5 Hz, Ar), 7.24 (d, 2 H, J= 8.5 Hz, Ar), 3.96 (s, 2 H, 
CH 2 ), 3.03 (s, 3 H, S0 2 CH 3 ). 

Example 34. Preparation of N-(4-/er/-butylbenzyl)-N-hydroxy-[4-(methylsulfonylamino)phenyl] 
acetamide compound(45) 

The mixture of compound 44 and 3 was condensed according to the same procedure 
described in above Example 33 to give white solid of N-(4-/e^butylbenzyl)-N-hydroxy-[4- 
(methylsulfonylamino)phenyl]acetamide compound 45 (yield : 47%) ( See Table 4). 
melting point : 161-163 °C 
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'H-NMRtacetone-de) 8: 9.02 (bs, 1 H, OH), 8.48 (bs, 1 H, NHS0 2 ), 7.2-7.4 (m, 8 H, Ar), 4.75 (s, 
2 H, CH 2 NOH), 3.82 (s, 2 H, CH 2 CO), 2.95 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 9 H, C(CH 3 ) 3 ) 
IR (KBr): 3350, 1650, 1515, 1338, 1154 cm 1 
MS m/z : 391 (MH 4 ) 




Table 4 



Group 


Compound 


Yield 
(%) 


Spectrum data 


IV 


45 


47 


^-NMRCacetone-de) 8: 9.02 (bs, 1 H, OH), 8.48 (bs, 
1 H, NHS0 2 ), 7.2-7.4 (m, 8 H, Ar), 4.75 (s, 2 H, 
CH 2 NOH), 3.82 (s, 2 H, CH 2 CO), 2.95 (s, 3 H, 
S0 2 CH 3 ),1.29 (s,9H, C(CH 3 ) 3 ) 



Example 35. Preparation of tert-butyl N-[(rerr-butoxycarbonyl)oxy]-N-(4-nitrobenzyl)carbamate 
compound(47) 

4-nitrobenzyl bromide as a starting material was reacted with terf-butyl-N-(ferf- 
butoxycarbonyloxy)carbamate under basic condition to give colorless oil of /er/-butyl N-[(/^- 
butoxycarbonyl)oxy]-N-(4-nitrobenzyl)carbamate compound 47 (yield : 81%). 
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'H-NMRCCDCh) 8: 8.14 (dt, 2 H, ,7=2.2, 8.6 Hz, Ar), 7.48 (d, 2 H, J= 8.6 Hz, Ar), 4.81 (s, 2H, 
CH 2 ), 1.44 (bs, 18 H, 2 x C(CH 3 ) 3 ) 

Example 36. Preparation of /er/-butyl N-[(^rr-butoxycarbonyl)oxy]-N-(4-nitrobenzyl)carbamate 
compound(48) 

A suspension of compound 47 (6.40 g, 17.3 mmol) and Pd-C (650 mg) in MeOH (100 
m£) was hydrogenated under a hydrogen balloon for 2 hrs. The reaction mixture was filtered and 
the filtrate was concentrated in vacuo. The residue was dissolved in 60ml pyridine. The 
mixture was treated with methansulfonylchloride (20.1 m£, 26.0 mmol) and stirred for 16 hours 
at room temperature. The reaction mixture was concentrated in vacuo, diluted with distilled 
water, extracted with ethyl acetate several times. 

The combined organic layers were washed with water and brine, dried over MgS0 4 and 
concentrated in vacuo. The residue was purified by column chromatography on Silica gel with 
EtOAc/hexanes (2:3) solvent mixture as an eluant to give 6.56g of viscous syrup of tert-butyl N- 
[(/err-butoxycarbonyl)oxy]-N-(4-nitrobenzyl)carbamate compound 48 (yield : 91%). 

'H-NMR(CDC1 3 ) 8: 7.32 (d, 2 H, J= 8.6 Hz, Ar), 7.20 (dd, 2 H, J= 1.7, 8.6 Hz, Ar), 4.72 (s, 2 H, 
CH 2 ), 2.99 (s, 3 H, S0 2 CH 3 ), 1.48 (bs, 18 H, 2 x C(CH 3 ) 3 ). 
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Example 37. Preparation of N-[4-(methylsulfonylamino)benzyl]hydroxylamine compound(49) 

A cooled solution of the compound 48 (6.56 g, 15.7 mmol) was treated with 
trifluoroacetic acid (30 mH) at 0 °C and stirred for 20 mins at room temperature. The mixture was 
concentrated in vacuo to obtain 5.19g of yellow solid of N-[4- 
(methylsulfonylamino)benzyl]hydroxylamine 49 (yield : 100%). 

1 H-NMR(DMSO-d 6 )8: 11.26 (bs, 1 H), 10.8 (bs, 1 H), 9.87 (s, 1 H), 7.34 (d, 2 H,J= 8.5 Hz, Ar), 
7.15 (dd, 2 H,J= 8.5 Hz, Ar), 4.19 (s, 2 H, CH 2 ), 2.94 (s, 3 H, S0 2 CH 3 ). 

Example 38. Preparation of benzyl N-(2-fluoro-4-methylphenyl)carbamate compound(51) 

A solution of 2-fluoro-4-methylaniline compound 50 (400 mg, 3.2 mmol) in pyridine (4 
vd) was reacted by dropwise addition of benzylchloroformate (0.68 m£, 4.8 mmol) at 0 °C. 
After being stirred for 20 min at 0 °C, the reaction was stopped by addtion of 0.2 m£ ethanol. 
The reaction mixture was diluted with distilled water, filtered. The residue was purified by 
column chromatography on Silica gel with EtOAc/hexanes (1:10) solvent mixture as an eluant to 
give 730 mg of pale pink solid of benzyl N-(2-fluoro-4-methylphenyl)carbamate compound 51 
(yield : 88%). 
melting point : 66 °C 

1 H-NMR(CDC1 3 ) 5: 7.93 (bt, 1 H), 7.3-7.45 (m, 5 H, Ph), 6.86-6.93 (m, 2 H), 6.80 (bs, 1 H, NH), 
5.21 (s, 2 H, OCH 2 Ph), 2.30 (s, 3 H, CH 3 ) 
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Example 39. Preparation of benzyl N-(4-(bromomethyl)-2-fluorophenyl)carbamate 
compound(52) 

A solution of 500 mg of benzyl N-(2-fluoro-4-methylphenyl)carbamate compound 51 in 
dichloromethane (8 m£) was treated with NBS (360 mg, 2.02 mmol) and AIBN as a catalyst. The 
reaction mixture was refluxed under 300-watt halogen lamp for 150 mins, cooled down at room 
temperature and dehydrated. The residue was purified by column chromatography on Silica gel 
with EtOAc/hexanes (1:10) solvent mixture as an eluant to give 268 mg of dark gray solid of N- 
(4-(bromomethyl)-2-fluorophenyl)carbamate compound 52 (yield : 41%). 
melting point : 95-96 °C 

'H-NMR (CDC1 3 ) 5: 8.10 (bt, 1 H, J- 8.4 Hz), 7.35-7.45 (m, 5 H, Ph), 7.10-7.16 (m, 2 H), 6.94 
(bs, 1 H, NH), 5.22 (s, 2 H, OCH 2 Ph), 4.43 (s, 2 H, CH 2 Br) 

Example 40. Preparation of ter/-butyl N-[(^rr-butoxycarbonyl)oxy]-N-{4- 
[(benzyloxy)carbonylamino]-3-fluorobenzyl} carbamate compound(53) 

A solution of fer/-butyl-N-(/er^-butoxycarbonyloxy)carbamate (224 mg, 0.96 mmol) in 
DMF (2 m£) was reacted with sodium hydride (38 mg, 0.96 mmol) at 0 °C and stirred for 20 
mins at room temperature. The reaction mixture was treated by dropwise addition of benzyl N- 
[4-(bromomethyl)-2-fluorophenyl]carbamate compound 52 (250 mg, 0.74 mmol) and stirred for 
1 hour. After concentrating, residual mixture was purified by coJumn chromatography on Silica 
gel with EtOAc/hexanes (1:5) solvent mixture as an eluant to give 355 mg of yellow oil of tert- 
butyl N-[(rer/-butoxycarbonyl)oxy]-N-{4-[(benzyloxy)carbonylamino]-3- 
fluorobenzyl} carbamate compound 53 (yield : 98%). 
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'H-NMRCCDCh) 8: 8.06 (bt, 1 H), 7.35-7.45 (m, 5 H 3 Ph), 7.05-7.12 (m, 2 H), 6.89 (bs, 1 H, 
NH), 5.22 (s, 2 H, OCH 2 Ph), 4.68 (s, 2 H, CH 2 NO), 1.48 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 9 H, 
C(CH 3 ) 3 ) 

Example 41. Preparation of ter/-butyl N-[(4-amino-3-fluorobenzyl)-N-[(ter/- 
butoxycarbonyl)oxy]carbamate compound (54) 

A suspension of compound 53 (350 mg, 0.714 mmol) and 10% Pd-C (35 mg) in MeOH 
(8 mi!) was hydrogenated under a hydrogen balloon for 2 hrs at room temperature. The reaction 
mixture was filtered and the filtrate was concentrated in vacuo. The residue was crystallized by 
hexane to give 232 mg of ivory solid of fer/-butyl N-[(4-amino~3-fluorobenzyl)-N-[(/er/- 
butoxycarbonyl)oxy]carbamate compound 54 (yield : 91%). 
melting point : 105-106 °C 

'H-NMRCCDCls) 8: 6.99 (dd, 1 H, J= 1.6, 12 Hz), 6.90 (dd, 1 R 9 J= 1.6, 8.1 Hz), 6.71 (t, 1 H, J 
= 8.8 Hz), 4.61 (s, 2 H, CH 2 NO), 3.70 (bs, 2 H, NH 2 ), 1.48 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 9 H, 
C(CH 3 ) 3 ) 

Example 42. Preparation of tert-butyl N-[(rer/-butoxycarbonyl)oxy]-N-[3-fluoro-4- 
(methylsulfonylamino)benzyl]carbamate compound (55, SU-576) 

A cooled solution of compound 54 (210 mg, 0.59 mmol) in pyridine (2 m£) was reacted 
by dropwise addition of methansulfonyl chloride (0.09 mH 9 1.178 mmol) at 0 C and stirred for 
30 mins at 0 °C. The reaction mixture was purified by column chromatography on Silica gel with 
EtOAc/hexanes (1:2) solvent mixture as an eluant and crystailized by hexane and diethylester to 
give 238 mg of te/t-butyl N-[(/er/-butoxycarbonyl)oxy]-N-[3-fluoro-4- 
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(methylsulfonylamino)benzyl]carbamate compound 55 (SU-576) (yield : 93%). 
melting point : 112-113 °C 

■H-NMR (CDC1 3 ) 5: 7.53(t, 1 H, J= 8.25 Hz), 7.12-7.2(m, 2 H), 6.90(bs, 1 H, NH), 4.73(s, 2 H, 
CH 2 NO), 3.02(s, 3 H, S0 2 CH 3 ), 1.49 s, 18 H) 

Example 43. Preparation of N- [3-fluoro-4-(methylsulfonylamino)benzyl] hydroxylamine 
compound (56) 

A cooled solution of compound 55 (225 mg, 0.518 mmol) in dichloromethane (10 m£) 
was reacted with trifluoroacetic acid (2 ro£) at 0 °C and stirred for 50 mins at room temperature. 
The reaction mixture was dehydrated below the room temperature, concentrated in vacuo. The 
residue was dissolved in ethyl acetate and washed with saturated sodium bicarbonate several 
times. 

The combined organic layers were dried over MgSCU and concentrated in vacuo to give 
N- [3-fluoro-4-(methylsulfonylamino)benzyl] hydroxylamine compound 56. 

1 H-NMR(CDC1 3 ) 8: 7.56 (m, 1 H), 7.1-7.3 (m, 2 H), 7.02 (bs, 1 H, NHS0 2 ), 4.85 (s, 2 H, 
CH2NOH), 2.94 (s, 3 H, SO2CH3) 

Example 44. Preparation of 4-(tert-butylbenzyl)isothiocyanate compound (57) 

A cooled solution of 4-te^butylbenzylamine (1 g, 6.13 mmol) and triethylamine (1.29 
mfl, 9.20 mmol) in dichloromethane (20 mH) was reacted with l ? l-thio-di-2-pyridone(1.42g, 6.13 
mmol) at 0 °C, stirred for 20 mins at room temperature and concentrated in vacuo. The residue 
was purified by column chromatography on Silica gel with EtOAc/hexanes (1:10) solvent 
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mixture as an eluant to give 0.755 g of white solid of 4-(terM>utylbenzyl)isothiocyanate 
compound 57 (yield : 60%). 

o 

melting point : 47.3 C 

'H-NMRCCDCU) 5: 7.40 (dt, 2H,J= 2.2, 8.6 Hz, Ar), 7.24 (d, 2 H,«/ = 8.6 Hz, Ar), 4.67 (s, 2 H, 
CH 2 ),1.32 (s,9H, C(CH 3 ) 3 ) 

Example 45. Preparation of 4-(ter/-butylbenzyl)isothiocyanate compound (58) 

A solution of 4-tert-butylbenzylamine (1 g, 6.13 mmol) in toluene (10 m2) was reacted 
with triphosgen (2.48 g, 9.20 mmol). The reaction mixture was refluxed at 100 °C for 20 mins 
and concentrated in vacuo. The residue was purified by column chromatography on Silica gel 
with EtOAc/hexanes (1:10) solvent mixture as an eluant to give 0.859 g of colorless oil of 4- 
(terf-butylbenzyl)isothiocyanate compound 58 (yield : 74 %). 

^-NMRtCDCU) 5: 7.39 (dt, 2 H, J- 2.2, 8.6 Hz, Ar), 7.23 (d, 2 H, J= 8.6 Hz, Ar), 4.43 (s, 2 H, 
CH 2 ),1.31(s,9H, C(CH 3 ) 3 ) 

Example 46. Preparation of pentafluorophenyl 2-(4-tert-butylphenyl)acetate compound (59) 

A cooled solution of 4-tert-butylphenyl acetic acid (1 g, 5.20 mmol), pentafluorophenol 
(1.15 g, 6.24 mmol) and dimethylaminopyridine in dichloromethane (30 mC) was reacted with 
1.0 M dicyclohexylcarbodiimide (6.24 mH, 6.24 mmol) at 0°C. And the reaction mixture was 
stirred for 16 hours at room temperature, concentrated in vacuo, diluted with ether and filtered. 
The filtrate was concentrated again in vacuo and purified by column chromatography on Silica 
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gel with EtOAc/hexanes (1:10) solvent mixture as an eluant to give 1.86 g of colorless oil of 
pentafluorophenyl 2-(4-terf-butylphenyl)acetate compound 59 (yield : 100 %). 

1 H-NMR(CDC1 3 ) 8: 7.40 (dt, 2 H, J = 2.2, 8.3 Hz, Ar), 7.28 (d, 2 H, J= 8.3 Hz, Ar), 3.94 (s, 2 H, 
CH 2 ),1.32 (s,9H, C(CH 3 ) 3 ) 

Example 47. Preparation of N-(4-te^butylbenzyl)-N-hydroxy-N-[4- 

(methylsulfonylamino)benzyl]thiourea compound (60) 

N-[4-(methylsulfonylamino)benzyl]hydroxylamine compound 49 (165 mg, 0.5 mmol) 
and isopropylethylamine (0.13 0.75 mmol) in DMF 3 iu£ was stirred for 1 hour at room 
temperature. The mixture was further added with above compound 57 (0.5 mmol), stirred for 20 
hour at room temperature, diluted with H2O and extracted with ethylacetate several times. The 
combined organic layers were washed with H2O, dried over MgSC>4, and concentrated in vacuo. 
The residue was purified by column chromatography with EtOAc/hexanes (2:1) solvent mixture 
as an eluant to give white solid of N-(4-r^rr-butylbenzyl)-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]thiourea compound 60 (yield : 90%) ( See Table 5). 
melting point : 124 °C 

^-NMRCacetone-ck) 8: 8.77 (bs, 1 H, N-OH), 8.22 (t, 1 H, J= 6.0 Hz, NHCS), 7.25-7.45 (m, 8 
H), 5.34 (s, 2 H, HONCH 2 Ar), 4.84 (d, 2 H, J= 6.0 Hz, ArCH 2 NH), 2.97 (s, 3 H, S0 2 CH 3 ), 1.29 
(s,9H, C(CH 3 ) 3 ) 
MS m/z : 422 (MH^) 
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Example 48. Preparation of N-(4-/er/-butylbenzyl)-N-hydroxy-N-[4- 

(methylsulfonylamino)benzyl]urea compound (62) 

N-[4-(methylsulfonylamino)benzyl]hydroxylamine compound 49 (165 mg, 0.5 mmol) 
and isopropylethylamine (0.13 in£, 0.75 mmol) in DMF 3 id was stirred for 1 hour at room 
temperature. The mixture was further added with above compound 58 (0.5 mmol), stirred for 20 
hour at room temperature, diluted with H 2 0 and extracted with ethylacetate several times. The 
combined organic layers were washed with H 2 0, dried over MgSC>4, and concentrated in vacuo. 
The residue was purified by column chromatography with EtOAc/hexanes (2:1) solvent mixture 
as an eluant to give white solid of N-(4-rerr-butylbenzyl)-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]urea compound 62 (yield : 74%) ( See Table 5). 
melting point : 125 °C 

^-NMR (CDC1 3 ) 8 7.32 (d, 2 H, J= 8.3 Hz), 7.27 (d, 2 H, J - 8.3 Hz), 7.18 (d, 2 H, J= 8.3 Hz), 
7.10 (d, 2 H, J= 8.3 Hz), 6.76 (bs, 1 H, NH), 6.69 (bs, 1 H, OH), 6.29 (t, 1H,J= 5.8 Hz, NH), 
4.59 (s, 2 H, HONCH 2 Ar), 4.36 (d, 2 H, J= 5.8 Hz, ArCH 2 NH), 2.96 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 
9H, C(CH 3 ) 3 ) 
MS m/z :406 (MH*) 
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Table 5 



Group 


Compound 


X 


Yield 

(%) 


Spectrum data 


V 


60 


S 


80 


'H-NMRCacetone-d*) 8: 8.77 (bs, 1 H, N-OH), 
8.22 (t, 1 H, J = 6.0 Hz, NHCS), 7.25-7.45 (m, 
8 H), 5.34 (s, 2 H, HONCH 2 Ar), 4.84 (d, 2H,J 
= 6.0 Hz, ArCH 2 NH), 2.97 (s, 3 H, S0 2 CH 3 ), 
1.29 (s,9H,C(CH 3 ) 3 ) 




62 


0 


74 


'H-NMR (CDC1 3 ) 8 7.32 (d, 2 H, J = 8.3 Hz), 
7.27 (d, 2H,J = 8.3 Hz), 7.18 (d, 2 H, J= 8.3 
Hz), 7.10 (d, 2 H, /= 8.3 Hz), 6.76 (bs, 1 H, 
NH), 6.69 (bs, 1 H, OH), 6.29 (t, 1 H, J = 5.8 
Hz, NH), 4.59 (s, 2 H, HONCH 2 Ar), 4.36 (d, 2 
H, J = 5.8 Hz, ArCH 2 NH), 2.96 (s, 3 H, 
S0 2 CH 3 ),1.29(s,9H,C(CH3) 3 ) 



Example 49. Preparation of N-[2-(3 ? 4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]thiourea compound (61) 

N-[4-(methylsulfonylamino)benzyl]hydroxyIamine compound 49 (165 mg 5 0.5 mmol) 
and isopropylethylamine (0.13 m£, 0.75 mmol) in DMF 3 m£ was stirred for 1 hour at room 
temperature. The mixture was further added with above compound 26 (0.5 mmol), stirred for 20 
hour at room temperature, diluted with H 2 0 and extracted with ethylacetate several times. The 
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combined organic layers were washed with H 2 0, dried over MgSC>4, and concentrated in vacuo. 
The residue was purified by column chromatography with EtOAc/hexanes (2:1) solvent mixture 
as an eluant to give white solid of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)-N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl] thiourea compound 61 (yield : 35%) ( See Table 6). 
melting point : 49 °C 

^-NMRtCDCh) 5: 7.37 (d, 2 H, J= 7.6 Hz), 7.14 (d, 2 H, J = 7.6 Hz), 6.88-7.1 (m, 3 H, Ph and 
NH), 6.6-6.7 (bs, 2 H, NH), 5.24 (m, 2 H, HONHCH 2 Ar), 4.12 (m, 1 H, CH 2 OCO), 3.86 (m, 1 H, 
CH 2 OCO) 5 3.73 (m, 1 H, CH 2 NH), 3.50 (m, 1 H, CH 2 NH) 5 2.97 (s, 3 H, S0 2 CH 3 ), 2.6-2.75 (m, 2 
H, CHQkAr), 2.38 (m, 1 H, CHCH 2 Ar), 2.21-2.23 (d, 6 H 5 2 x CH 3 ), 1.23 (s, 9 H, C(CH 3 ) 3 ) 
IR(KBr): 3244, 1715, 1514, 1457, 1398, 1329, 1286, 1154 cm" 1 
Mass m/z : 536 (MH^ 

Example 50. Preparation of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3- 
fluoro-4-(methylsulfonylamino)benzyl]thiourea compound (64) 

N-[3-fluoro-4-(methylsulfonylamino)benzyl]hydroxylamine compound 56 (165 mg, 0.5 
mmol) and isopropylethylamine (0.13 mil, 0.75 mmol) in DMF 3 m£ was stirred for 1 hour at 
room temperature. The mixture was further added with above compound 26 (0.5 mmol), stirred 
for 20 hour at room temperature, diluted with H 2 0 and extracted with ethylacetate several times. 
The combined organic layers were washed with H 2 0, dried over MgS0 4 , and concentrated in 
vacuo. The residue was purified by column chromatography with EtOAc/hexanes (2:1) solvent 
mixture as an eluant to give colorless oil of N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]- 
N-hydroxy-N-[3-fluoro-4-(methylsulfonylamino)benzyl]thiourea compound 64 (yield : 41 %) 
( See Table 6). 



'H-NMRCCDCU) 8: 7.45 (t, 1 H,J = 8.25 Hz), 7.31 (m, 1 H), 7.12-7.25 (m, 2 H), 6.9-7.05 (m, 2 
H), 6.70 (bs, 1 H, NH), 5.20 (m, 2 H, CH 2 NOH), 4.12 (m, 1 H, CH 2 OCO), 3.86 (m, 1 H, 
CH 2 OCO), 3.75 (m, 1 H, CH 2 NH), 3.48 (m, 1 H, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 2.6-2.8 (m, 2 
H, CH 2 Ar), 2.36 (m, 1 H, CH), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.23 (s, 9 H, C(CH 3 ) 3 ), 1.22 (s, 9 H, 
C(CH 3 ) 3 ) 

MS m/z : 554 (MH 4 ) 
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Table 6 



Group 


Compound 


R 2 


Yield 

(%) 


Spectrum data 


V 


61 


H 


74 


'H-NMR(CDC1 3 ) 5: 7.37 (d, 2 H, / = 7.6 Hz), 
7.14 (d, 2 H, J= 7.6 Hz), 6.88-7.1 (m, 3 H, Ph 
and NH), 6.6-6.7 (bs, 2 H, NH), 5.24 (m, 2 H, 
HONHCH 2 Ar), 4.12 (m, 1 H, CH 2 OCO), 3.86 
(m, 1 H, CH 2 OCO), 3.73 (m, 1 H, CH 2 NH), 
3.50 (m, 1 H, CH 2 NH), 2.97 (s, 3 H, S0 2 CH 3 ), 
2.6-2.75 (m, 2 H, CHCHjAr), 2.38 (m, 1 H, 
CHCH 2 Ar), 2.21-2.23 (d, 6 H, 2 x CH 3 ), 1.23 
(s,9H,C(CH 3 ) 3 ) 




64 


F 


41 


'H-NMRCCDC^) 8: 7.45 (t, IH,J= 8.25 Hz), 
7.31 (m, 1 H), 7.12-7.25 (m, 2 H), 6.9-7.05 (m, 
2 H), 6.70 (bs, 1 H, NH), 5.20 (m, 2 H, 
CH 2 NOH), 4.12 (m, 1 H, CH 2 OCO), 3.86 (m, 1 
H, CH 2 OCO), 3.75 (m, 1 H, CH 2 NH), 3.48 (m, 
1 H, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 2.6-2.8 
(m, 2 H, CH 2 Ar), 2.36 (m, 1 H, CH), 2.2-2.3 
(m, 6 H, 2 x CH 3 ), 1.23 (s, 9 H, C(CH 3 ) 3 ), 1.22 
(s,9H,C(CH 3 ) 3 ) 



58 



• • 

Example 5 1 . Preparation of N-hydroxy-N-[4-(methylsulfonylamino)benzyl]-2-(4-/err- 
butylphenyl)acetamide compound (63) 

N-[4-(methylsulfonylamino)benzyl]hydroxylamine compound 49 (165 mg, 0.5 mmol) 
and isopropylethylamine (0.13 m£, 0.75 mmol) in DMF 3 mH was stirred for 1 hour at room 
temperature. The mixture was further added with above compound 59 (0.5 mmol), stirred for 20 
hours at room temperature, diluted with H2O and extracted with ethylacetate several times. The 
combined organic layers were washed with H2O, dried over MgS04, and concentrated in vacuo. 
The residue was purified by column chromatography with EtOAc/hexanes (2:1) solvent mixture 
as an eluant to give white solid of N-hydroxy-N-[4-(methylsulfonylamino)benzyl]-2-(4-^- 
butylphenyl)acetamide compound 63 (yield : 38 %) ( See Table 7). 



l H-NMR(acetone-d6) 8 7.32 (d 5 2 H,J= 8.3 Hz), 7.25 (s, 4 H), 7.21 (d, 2 H,J= 8.3 Hz), 4.76 (s, 
2 H, HONCH 2 Ar), 3.80 (s, 2 H, ArCH 2 CO), 2.96 (s, 3 H, S0 2 CH 3 ), 1.28 (s, 9 H, C(CH 3 ) 3 ) 
MS/w/z:391(MH + ) 
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Table 7 



Group 


Compound 


Yield 
(%) 


Spectrum data 


VI 


63 


38 


'H-NMRCacetone-ds) 8 7.32 (d, 2 H, J= 8.3 Hz), 7.25 
(s, 4 H), 7.21 (d, 2 H, J = 8.3 Hz), 4.76 (s, 2 H, 
HONCH 2 Ar), 3.80 (s, 2 H, ArCH 2 CO), 2.96 (s, 3 H, 
S0 2 CH 3 ), 1.28 (s, 9 H, C(CH 3 ) 3 ) 



Reference Example 1. Vanilloid receptor binding affinity assay 

The binding affinity activity of the target compounds for vanilloid receptor- 1 was 
measured by an in vitro receptor binding affinity assay In the receptor binding assay, the 
compounds were evaluated for their ability to displace bound [ 3 H]RTX from the receptor. The 
results are expressed in terms of Ki values (mean ± SEM, 3 experiments) which represent the 
concentration of the non-radioactive ligand that displaces half of the bound labeled RTX. 

Cell Culture Preparation 

The VR receptor binding affinity activity of the inventive compounds was measured by 
using Chinese Hamster Ovary (CHO, ATCC, No. CCL-61) cell whose cDNA of VRl(pUHG102 
VR1 plasmid) was transfected, which can control the expression of VR1 according to the 
presence of tetracycline and Tetracycline on/off system (pTet off regulatory plasmid, Clontech. 
Inc., USA) that the expression of VR1 is induced by removing tetracycline from the medium. 
CHO cells were cultured in the medium containing l#g/m£ of tetracycline (T-7660, Sigma- 
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Aldrich. Co., USA) and 10#g/m£ of puromycin for stabilizing the cell line. The cells were 
cultured after removing tetracycline prior to 48 hours. The tetracycline free culture medium was 
seeded at the bottom of T75 flask, incubated to the extent that its density reaches at 90%, and 
washed once with PBS buffer solution. The cells were collected by using saline solution 
containing 5mM EDTA and subjected to centrifugation slightly to obtain precipitates, further, 
which had been kept at the temperature of -20 °C before use. 

ResiniferatoxinfRTX) competition binding assay. 

[ 3 H] RTX binding assay of present invention was performed with the procedure 
described in the literature (Szallasi et al; Pharmacol Exp. Then, 262, pp883-888, 1992). 
Experiments were designed to assess inhibition of specific [ 3 H]RTX binding to membranes by 
non-radioactive compounds. The binding assay mixture containing [ 3 H]RTX (80 pM), various 
concentrations of competitive binding substances, 0.25mg/m£ of BSA(Cohn fraction V), 5x1 0 4 ~ 
5x1 0 5 numbers of VR1 and the expression cell, was admixed with saline solution containing 450 
fd of Ca 2+ and Mg 2+ and 0.25mg///£ of BSA. Non-specific binding assay was measured after 
mixing lOOnM of non-radioactive RTX thereto. The reaction mixture was treated for 60 min at 
37 °C and the reaction was quenched by cooling over ice. RTX bound to the membrane of VR1 
was subjected to centrifugation with maximum velocity for 15 minutes to precipitate its 
membrane residue, which results in separating from non-binding RTX. The tips of tube 
containing above precipitate was cut off and the amount of bound radioisotope was determined 
by scintillation counter (LS6500, Beckman-Coulter, USA). The measurement of binding was 
determined in triplicate in each experiment, and each experiment was repeated at least two times. 
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Binding data were analyzed by fitting to the Hill equation and the Ki (equilibrium binding 
parameter) index, the Bmax (maximum binding parameter) index, and the cooperativity index 
etc., were determined by using origin 6.0 program (Origin, MicroCal Co., USA). 

The preparation of Sample 

An initial compound was dissolved in DMSO(dimethyl sulfoxide) and diluted with 
saline solution containing Ca 2+ and Mg 2 *, and 0.25mg/#£ of BSA. 

Experimental Example 1: 45 Ca Influx test 

The 45 Ca Influx test by using CHO cells expressing VR1 was performed by the 
procedure described in the literature (Lee, J. W., Bioorganic & Medicinal Chemistry, ppl713- 
1720, 2001). 

The 45 Ca Influx test by using CHO cells of the inventive compounds was measured by 
using Chinese Hamster Ovary (CHO, ATCC, No. CCL-61) cell whose cDNA of VRl(pUHG102 
VR1 plasmid) was transfected, which can control the expression of VR1 according to the 
presence of tetracycline and Tetracycline on/off system (pTet off regulatory plasmid, Clontech. 
Inc., USA) that the expression of VR1 is induced by removing tetracycline from the medium. 
The CHO cells were poured onto 24 well plates to the extent that its density reaches at 30% and 
incubated for 24 hours at 37 °C. The culture medium was exchanged to tetracycline free medium 
to induce the expression of VR1 and tested after 36 hours. 

In radioactive 45 Ca uptake experiment, The cells were incubated in 500 fd of DMEM 
medium (Dulbecco's modified Eagles medium: Gibco-BRL, 31600-083) containing free of 
serum and 1.8mM CaCl 2 for 10 minutes at 37 °C. Together with 0.25 mgM BSA (Sigma A2153, 
USA), 1 CiM 45 Ca(5-30 Ci/g used, ICR Co., 62005 RT, U.S.A.), the test samples with 
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increasing concentrations were added to each well At the quenching moment of the incubation 
with 45 Ca, the cultured cells were removed from the medium, washed three times with cool PBS 
buffer solution containing 1.8mM CaCl 2 and 400 fd of RIPA buffer solution (50mM Tris pH 
7.4; 150mM sodium chloride; 0 1% SDS; 1% sodium deoxycholate), was added in each well to 
homogenize the cells. The plates were stirred for 20 minutes slowly and 300 fd of cell lysate 
was transferred to scintillation vials from each wells. The radioactivity was determined by 
scintillation counter. 

The data were assessed by determining four wells per each data point in each experiment 
and analyzed in computer by being transformed into Hill equation. The experiments were 
determined in triplicate in each sample comprising inventive compounds and control groups. 

In order to determine the antagonistic activity, 45 Ca 2+ -uptake stimulating-mixture was 
added with 50nM capsaicin and the antagonistic activity was determined by the method for the 
agonistic activity. In case that IOjiM a certain compound cannot change the capsaicin-inducing 
activity, the compound shall be regarded as an agonist. 

he result of the vanilloid receptor affinity and Ca uptake test of each compound was 
shown in Table 8. 



Table 8 



Compound 


Code 


Ki (nM) 
(VR1/CHO) 


EC 50 (nM) 
(VR1/CHO) 


IC 50 (nM) 
(VR1/CHO) 


Capsazepine 




1350 (± 50) 


NE 


520 (± 12) 


28 


JYL-1627 


1092 (± 145) 


NE 


470.2 (± 197.8) 


29 


MY-594 


926 (± 74) 


2008 (± 198) 


NE 


30 


SU-190 


802 (±187) 


>7062 


NE 


31 


MY-546 


1308.3 (±209.8) 


NE 


579 (±42.5) 


32 


MY-570 


1328.4 (± 
311.1) 


NE 


635 (±51.8) 


33 


SU-308 


1920.8 (± 
333.7) 


12340 (± 2922) 


NE 


34 


SU-306 


2271.6 (± 
731.9) 


NE 


NE 


35 


SU-66 


1041.8 (±72.8) 


1233 


212.5 (±85.3) 


36 


MY-650 


396 (±62) 


809 (± 126) 


NE 


37 


SU-154 


211.6 (±39.6) 


NE 


93.67 (± 14) 


38 


SU-288 


623.5 (±152.3) 


1352 (± 136) 


NE 


39 


SU-276 


220.6 (± 54.5) 


NE 


757.4 (± 65) 


40 


SU-552 


535.6 (±89.1) 


weak 


NE 


41 


SU-530 


404.8 (± 15.2) 


Weak 


Weak 


45 


JYL-1635 


6375.3 (± 3059) 


3504 (± 1387) 


6589 (± 1986) 



60 


JYL-1371 


4257 (± 372) 


NE 


465 (± 103) 


61 


LJO-310 


481.1 (±66.9) 


Weak 


Weak 


62 


JYL-1453 


3495 (±621) 


1055.4 (± 35.4) 


NE 


63 


JYL-1455 


5309 (± 725) 


1963 (±402) 


NE 


64 


SU-578 


545.8 (±52.7) 


Weak 


NE 



Experimental Example 3. Acetic acid-induced writhing test 

The acetic acid-induced writhing test for testing the analgesic activity of inventive 
compounds prepared from above Examples was performed by the procedure described in the 
literature (Lee, J. W., Bioorganic & Medicinal Chemistry, ppl713-1720, 2001). 

Male ICR mice having its mean body weight of 25g(CD-l; Biogenomics Co. Korea) 
were reared in lighting controlled environment (12 hrs on/12 hrs off) maintaining with 
temperatures at 22 ± 2°C and humidity at 50 ± 5% and allowed to eat a diet and to drink tap 
water ad lib. 

Mice were fasted overnight prior to testing and adopted to the environment. 

0.3 vd of acetic acid solution (1.2 %) was administrated in the mice intraperitoneally 
and then the mice were put into the transparent acryl box (15x15x15 cm). 5 minutes later, the 
number of abdominal constrictions was counted for 20 minutes. Each group consisting of ten 
mice was pretreated with test compounds or solvent (0.2 ai€, i.p.) 30 mins before the injection of 
acetic acid. Test compounds were dissolved in the mixture of ethanol/Tween-80/saline (10/10/80) 
or cremophorEL/DMSO/d-water (10/10/80). 
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Analgesic activity of each drug was determined at several different concentrations. 
The index of analgesic activity (eff) was defined as below Empirical formula 1. 



[Empirical formula 1] 

Analgesic activity (eff) = 100 - {(No. of abdominal constriction of test group/ No. 
of abdominal constriction of control group) xlOO} 

Analgesic activity was expressed as the reduction in the number of abdominal 
constrictions, of control animals (vehicle-pretreated mice) and animals pretreated with test 
compounds. ED 50 , the concentration of the test group to reduce 50% of the number of writhes 
and the result was shown in Table 9. 



Table 9 



Thiourea 


ED 50 (#g/kg) 


N-hydroxy thiourea 


ED 50 (fig/kg) 


KJM-429 


1.410 (±320) 


28 (JYL-1627) 


1.560 (± 270) 


JYL-511 


0.022(10.118) 


29 (MY-594) 


0.103 (±0.061) 


SC-0030 


1.257 (± 0.0074) 


30 (SU-190) 


1.072 (±0.151) 


JYL-827 


2.620 (± 2.380) 


35 (SU-66) 


2.600 (±1.100) 


JYL-1433 


7.429 (± 8.4) 


37 (SU-154) 


0.065 (± 0.056) 


Ref. Ketorolac ED 50 (#g/kg) = 2820 



Comparing with the activity of thiourea compound JYL-827 and 1433 disclosed in 
Korean Patent application No. 2001-50093, the inventive compounds 35 (SU-66) and 37 (SU- 
154) showed stronger analgesic effect. 

fifi 



♦ • 

Table 10 shows the order of 37(SU-154) > JYL-1433, 35 (SU-66) > JYL-827 in 
analgesic effect. Especially, compound 37(SU-154) in present invention exhibited 43,000-fold 
stronger effect than that of Ketorolac, one of the most analgesic compounds in prior art ( See 
Table 10 and Fig. 1). 

The test results demonstrated that analgesic effect of the compounds used in this 
experiment is potent, and in particular, it is significant to clarify that vanilloid receptor antagonist 
can exhibit such potent analgesic effect, and the result suggests that vanilloid receptor antagonist 
has potential as an analgesic agent. 
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Table 10 



THIOUREA 




s 



KJWW29 



S ' 



JYL-1511 



SC-0030 



JYL-827 



NHSOaCH; 



QCH 3 . . 

NHS02CH3 





NHS0 2 CHq 




IHS02CH3 



N-HYDROXY "THIOUREA. 




!HSO2CH 0 



JYL-1627 (28) 



MY-594<29) 




NHSO^CHg 



SU-190<30) 




IHSOjCH'a 



SU-66(3£) 




NHSO 2 CH 0 



SU-154C37) 
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Experimental Example 4: Toxicity test 

The acute toxicity tests on ICR mice (mean body weight 25 ± 5g) and Sprague-Dawley 
rats (235 ± lOg) were performed using the compounds 35 and 37. Each group consisting of 3 
mice or rats was administrated intraperitoneally with 20 mg/kg, 10 mg/kg and 1 mg/kg of test 
compounds or solvents (0.2 m£, i.p.), respectively and observed for 24 hrs. 

There were no treatment-related effects on mortality, clinical signs, body weight changes 
and gross findings in any group or either gender. These results suggested that the compounds 
prepared in the present invention were potent and safe. 

Hereinafter, the formulating methods and kinds of excipients will be described, but the 
present invention is not limited to them. The representative preparation examples were described as 
follows. 



Preparation of powder 

Compound 35 500mg 
Corn Starch lOOmg 
Lactose lOOmg 
Talc lOmg 

Powder preparation was prepared by mixing above components and filling sealed package. 



Preparation of tablet 

Compound 37 lOOmg 

Corn Starch 1 OOmg 

Lactose lOOmg 

Magnesium Stearate 2mg 
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Tablet preparation was prepared by mixing above components and entabletting. 
Preparation of capsule 

Compound 35 50mg 

Lactose 50mg 

Magnesium Stearate Img 

Tablet preparation was prepared by mixing above components and filling gelatin capsule by 
conventional gelatin preparation method. 



Preparation of injection 

Compound 37 1 OOmg 

Distilled water for injection optimum amount 

PH controller optimum amount 

Injection preparation was prepared by dissolving active component, controlling pH to about 7.5 and 

then filling all the components in 2 m£ ample and sterilizing by conventional injection preparation 
method. 



Preparation of liquid 
Compound 35 
Sugar 
Citric acid 
Vitamin C 
Lemon flavor 
Distilled water 



u 

10 g 

0.05-0.3% 
0.1-1% 

optimum amount 
optimum amount 
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» • 

Liquid preparation was prepared by dissolving active component, adding lemon flavor and 
distilled water and then filling all the components in 100 mH brown bottle and sterilizing by 
conventional liquid preparation method 

The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of the 
present invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 

Industrial Applicability 

The novel N-hydroxy thiourea, urea and amide derivatives compounds and the 
phamaceutical composition comprising same according to the present invention act as vanilloid 
receptor- 1 antagonists and analgesics so the inventive compounds are useful in the prevention, 
alleviation or treatment of pain, acute pain, chronic pain, neuropathic pain, post-operative pain, 
migraine, arthralgia, neuropathies, nerve injury, diabetic neuropathy, neurodegeneration, neurotic 
skin disorder, stroke, urinary bladder hypersensitiveness, irritable bowel syndrome, a respiratory 
disorder such as asthma or chronic obstructive pulmonary disease, irritation of skin, eye or 
mucous membrane, fervescence, stomach-duodenal ulcer, inflammatory bowel disease, 
inflammatory disease or urgent urinary incontinence, etc. 
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CLAIMS 



1. A compound represented by the following general formula (I), the pharmaceutical^ acceptable 
salt or the isomer thereof: 




wherein 

X is an oxygen or sulfur atom; 

A is an aminomethylene or methylene group; 




B is a 4-tert-butylbenzyl, a 3,4-dimethylphenylpropyi, an oleyl or o (1-1) group 

wherein m is integer of 0 or 1 and n is 1 or 2; 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 

arylsulfone or a lower alkylcarbonyl group having 1 to 5 carbon atoms; 

R.2 is a hydrogen atom, a methoxy group or halogen atom; 

R 3 is a hydrogen atom, a methoxy group or halogen atom; 

R4 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 

R5 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 

R$ is a lower alkyl group having 1 to 5 carbon atoms or a phenyl group. 
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2. The compound according to claim 1 represented by the following general formula (HI), the 
pharmaceutical^ acceptable salt or the isomer thereof: 



wherein 

X is an oxygen atom or a sulfur atom; 

R] is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 
arylsulfone or a lower alkylcarbonyl group having 1 to 5 carbon atoms; 
R 2 is a hydrogen atom, a methoxyl group or a halogen atom; 
R 3 is a hydrogen atom or a halogen atom; 



3. The compound according to claim 2 wherein said compound is at least one selected from the 
group consisting of; 

N-(4-rer/-butylbenzyl)-N-hydroxy-N-[4-(methylsulfonylamino)benzyl]thiourea, 
N-(4-^r^butylbenzyl)-N-hydroxy-N-[3-methoxy-4-(methylsulfonylamino) benzyl]thiourea, 
N-(4-^erNbutylbenzyl)-N-hydroxy-N-[3-fluoro-4-(methylsulfonylamino)benzyl] thiourea, 
N-(4-rer/-butylbenzyl)-N-hydroxy-N-[3-chloro-4-(methylsulfonylamino)benzyl] thiourea, 
N-(4-te^butylbenzyl)-N-hydro^ thiourea, 
N-(4-te^butylbenzyl)-N-hydrox thiourea, 





group. 



73 




N-(4-te^butylbenzyl)-N-hydroxy-N-[2-c^ thiourea, 

N-[2-(3,4<limethylbenzyl)-3-(pivaloyloxy)pro^ 

amino)benzyl] thiourea, 

N-[2-(3,4Kiimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3-methoxy-4- 
(methylsulfonylamino)benzyl] thiourea, 

N-[2-(3,4-dimethylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3-fluoro-4- 
(methylsuJfonylamino)benzyl] thiourea, 

N-[2<3,4^iimethylbenzyl)-3^pivaloyloxy)propyl]-N-hydroxy-N-[2-fluoro-4- 
(methylsulfonylamino)benzyl] thiourea, 

N-[2<3,4-dimethylben2yl)-3-(pivaloyloxy)propyl]-N-hydroxy-N--[2-chloro-4- 
(methylsulfonylamino)benzyl] thiourea, 
N-[2-(4-terNbutylbenzyl)-3-(pivaloyloxy)pro^ 
amino)benzyl] thiourea, and 

N-[2-(4-^r/-butylbenzyl)-3-(pivaloyloxy)propyl]-N-hydroxy-N-[3-fluoro-4- 
(methylsulfonylamino)benzyl] thiourea. 

4. The compound according to claim 1 represented by the following general formula (IV), the 

pharmaceutical^ acceptable salt or the isomer thereof: 
OH R 3 



wherein 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 
arylsulfone or a lower alkylcarbonyl group having 1 to 5 carbon atoms; 
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R 2 is a hydrogen atom, a methoxyl group or a halogen atom; 
R 3 is a hydrogen atom or a halogen atom; 

>*Y^1 >*y^ 

B is o or o group. 

5. The compound according to claim 4 wherein said compound is N-(4-ter/-butylbenzyl)-N- 
hydroxy-[4-(methylsulfonylamino)phenyl] acetamide. 

6. A compound represented by general formula (II), the pharmaceutical^ acceptable salt or the 
isomer thereof: 



Ft 



2 




R 4 
wherein 

X is an oxygen or sulfur atom; 

B 5 is B or a secondary amine substituted with B, 

wherein B is a 4-terf-butylbenzyl, a 3,4-dimethylphenylpropyl, an oleyl or 

] \ 

(II- 1) group, wherein m is integer of 0 or 1 and n is 1 or 2; 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 
arylsulfonyl group or lower alkylcarbonyl group having 1 to 5 carbon atoms; 
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R 2 is a hydrogen atom, a methoxy group or halogen atom; 
R 3 is a hydrogen atom, a methoxy group or halogen atom; 
R4 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 
R 5 is a hydrogen atom or a lower alkyl group having 1 to 5 carbon atoms; 
is a lower alkyl group having 1 to 5 carbon atoms or a phenyl group. 

7. The compound according to claim 6 represented by general formula (V), the pharmaceutical^ 
acceptable salt or the isomer thereof: 



wherein 

X is an oxygen atom or a sulfur atom; 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having I to 5 carbon atoms, 
arylsulfonyl group or lower alkylcarbonyl group having 1 to 5 carbon atoms; 
R2 is a hydrogen atom or a halogen atom; 
R3 is a hydrogen atom; 



8. The compound according to claim 7 wherein said compound is at least one selected from the 

group consisting of; 

N-(4-fe^butylbenzyl)-N-hydro^ 




(V) 




group. 




N-[2-(3,4-dimethylbenzyl)-3(pivaloyloxy)propyl]^ 

amino)benzyl]thiourea, 

N-(4-ter/-butylbenzyl)-N-hydroxy-N-^^ 

N-[2<3,4<iimethylbenzyl)-3(pivaloyloxy)propy^ 

(methylsulfonylamino)benzyi]thiourea. 

9. The compound according to claim 6 represented by general formula (VI), the pharmaceutical^ 
acceptable salt or the isomer thereof: 



wherein 

Ri is a halogen-substituted or unsubstituted lower alkylsulfone having 1 to 5 carbon atoms, 
arylsulfonyl group or lower alkylcarbonyl group having 1 to 5 carbon atoms; 
R2 is a hydrogen atom, a methoxyl group or a halogen atom; 
R 3 is a hydrogen atom, a methoxyl group or a halogen atom; 



10. The compound according to claim 9 wherein said compound is N-hydroxy-N-[4- 
(methylsulfonylamino)benzyl]-2-(4-^r/-butylphenyl)acetamide. 





group. 
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11. A pharmaceutical composition comprising the compound of general formula (I) as set forth in 
claim 1 as an active ingredient in amount effective amount for an antagonist of vanilloid receptor 
together with pharmaceutically acceptable carriers or diluents. 

12. A pharmaceutical composition comprising the compound of general formula (I) as set forth in 
claim 1 as an active ingredient in amount effective to alleviate or treat pain diseases or 
inflammatory diseases together with pharmaceutically acceptable carriers, excipients or diluents; 

13. A pharmaceutical composition comprising an efficient amount of the compound represented 
by general formula (II) as set forth in claim 6 as an active ingredient in amount effective for an 
antagonist of vanilloid receptor together with pharmaceutically acceptable carriers or diluents. 

14. A pharmaceutical composition comprising the compound of general formula (II) as set forth 
in claim 6 as an active ingredient in amount effective amount to alleviate or treat pain disease 
together with pharmaceutically acceptable carriers or diluents. 

15. The pharmaceutical composition according to claim 12 or 14 wherein said pain disease is at 
least one selected from the group consisting of pain, acute pain, chronic pain, neuropathic pain, 
post-operative pain, migraine, arthralgia, neuropathies, nerve injury, diabetic neuropathy, 
neurodegeneration, neurotic skin disorder, stroke, urinary bladder hypersensitiveness, irritable 
bowel syndrome, a respiratory disorder such as asthma or chronic obstructive pulmonary disease, 
irritation of skin, eye or mucous membrane, fervescence, stomach-duodenal ulcer, inflammatory 
bowel disease caused by the vanilloid receptor antagonistic activity. 
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,6. A pharmaceutical imposition comprising the compound of any one of claims Ito 10 as an 
active ingredient in amount effective for analgesic and anh-inflammation together vdth 
phaimaceutically acceptable carriers or diluents. 

17. A pharmaceutical composition comprising the compound of any one of claims 1 to 10 as an 
active ingredten, together with pharmaceutic* acceptable corners or dtluents for preventing 
and treating urgent urinary incontinence 

,8. Use of the compound of any one of claim 1 to 10 for the pteparatton of Ihetapeutic agent for 
the preventing and .rearing pant disease or inflammatory disease by showtng vamlloid receptor- 
antagonistic activity in human or mammal. 
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ABSTRACT 



The present invention relates to novel n-hydroxythiourea, urea and amide compounds as a potent 
vanilloid receptor antagonist and the pharmaceutical compositions comprising the same. 
The inventive compound can be useful for analgesics to prevent, alleviate or treat pain diseases 
or inflammatory disease comprising pain, acute pain, chronic pain, neuropathic pain, post- 
operative pain, migraine, arthralgia, neuropathies, nerve injury, diabetic neuropathy, 
neurodegeneration, neurotic skin disorder, stroke, urinary bladder hypersensitiveness, irritable 
bowel syndrome, a respiratory disorder such as asthma or chronic obstructive pulmonary disease, 
irritation of skin, eye or mucous membrane, fervescence, stomach-duodenal ulcer, inflammatory 
bowel disease, inflammatory disease and urgent urinary incontinence. 
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[HISSJIU 2002.10.17 

ois i^mb ^m§r^ 

[=^921 SSSi!] Novel N-hydroxy thiourea, urea and amide compounds and the 

pharmaceutical compositions containing the same 

[§?!^3E] 1 -2000-029482-9 

[£191 01 XI ^ 

4-1995-114553-0 

[CH£|oi] 

[£91 Mmzi 

[CH£ieJ3HI 9-2000-000156-1 

[5Ir^£!Me]s] 2002-038612-4 

[£I?IS§^e!t] 2002-037533-3 

[&9] OIXI^ 
[SSeiSH] 4-1995-114553-0 

[^xu ni42^£i "Ftmow °\m mm, mmm xii6os°i ¥tmo\\ °i 

<y^ei (21) 

[^l^iSS] 20 S 29,000 S 

[3ftftSS] 68 £ 68,000 SI 

0 2 0 

[4!AtS^S] 15 Sr 589,000 S 
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WDM] 686,000 B 

4 s 4 s Si 343,000 S! 

[g^AiHl 1. fiofAj. gA||A)(Ea)_m 2.^^^IS^ieSA|S§ XII2£0||2J 

g^JISOtl /df?_1§ 



82-2 



1020Jpjj63414 %^ 2005/2/4 

£ w r ^3.<>l = ^-g-^l-KVanilloid Receptor-1; VRlW tfl tt zJIMl^H ^Ifl- 

% N-s>o]cs. A ] E|i.-fefl<s>, -9-eflc> ^ ©Hje.^] (N-hydroxy thiourea, urea and amide) -frS. 

£ 1 
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^#{Novel N-hydroxy thiourea, urea and amide compounds and the pharmaceutical 
compositions containing the same} 

£ 1 ^d*9 Bj^5|]o>^] 3^#(JYL-827, JYL-1433)3r ^-^^ H-^^l^^l 

E) Eflo}7ll 35(SU-66) ^ 3^«- 37(SU-154)^ ^-B-£ ^l-f-S^* wl^tr 

^5)1 C> ^ 0>U1 = ^ ^ O]^ f-f}-<5}^ ^D}^ ^^r°\] ^Ojcf. 

*l5.*fl^. -2.^^^ A>-g-s]ol #_o^(Szallasi and Blumberg, Pharm. Rev. 51, ppl59-211, 
1999), JL^S] ^5} <0nl^^-O] ^>7l 5j-*Hb1 IS] ^A}6]Al( capsa i c j n ; 

8-methyl-N-vanillyl-6-nonenamide)^r ^ ^-<#?r ^^M3* M-Ef^^c-fl ^^l, S^-^Hl 
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^ o}e^ -f-^-R-l- ^#*Kdesensitization)^- -frisfl Wo]a} *MH¥i& cfs. 
-R-Sfl^oll tflSJMS i^x] ^>fl ^cJl, o]^ ^-g-Bfl ^aM^J, 

^fw}^, DA-5018, SDZ-249482, §>7l s}-*)-^ 22] 3Wq3^^(resiniferatoxin) ^-5] -B-A^} 
7> iL^ 31 ^JL^iS. A>-§-5]j7 o^uj- 7fl ^oH ojcj- 

(Wriggleworth and Wal pole, /Vi^s o/ £/?e Future, 23, pp531-538, 1998). 



<4> [s^H] 1] 

0 




E)|A|Uig|2|SAI 



-il^(A6-^-f}-)^ <^*> ^l^^-n-^l- #^Krti] ^a>o]a]34 w)-^S°lJE.(vanilloid)3. * 
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*W<*!* oil- Al^ofl ^fl*}^ ^-g-^oj) 2}-^ ^ *}7> v^j 0)7}- <^ol^ 

-R-°jAl^ O.SAi ^7lofl #3^1 X}^g- OJ O.^] t}-g- A]^7l^# ^^f^^i 

^1^Jl4« 1^ tWWood et al . , /. Neurosci., 8, pp3208-3220, 1988). 
<?> w>^S.ol= ^-g-^l^(VR-l) ^H^l ^ ^HM^^^ ^ *R-$ tftt °J^*> 

^ *i3*hm ^-g-^is^ ^ (Ca 2+) ^o]^^ ^Bfl^o] oi^d^s ^ 

^-oflo) ^H^^TrUKCaterina et al., Nature, 389, pp816-824, 1997), 

o) ^-g-*))^ ^olAl^^^ojc) ^n> o>u)^ <g7>^ ^ -B-^^S #51 

^^cKTominaga et al., Neuron, 21, pp531-543, 1998). o]e^ *]-g-o.3. Jio> 

^433°J ^s)^, ^e^l^ wf^j5Lo)= $-&*}7} ^ 

71 € ^-°>^- 4^i7} ^12:51^^^1 (Cat erina et al . , Science, 288, pp306-313, 2000 : Davis 
et al., Nature, 405, ppl83-187, 2000), °a^J^°fl ^ *>-f^ *>°l7> jI 

1^ ^ #-§-°l 3^ o] 

^SL^^r 7fl^-o]Al^ ^cf. zi^l ^A>olAl^ 4)o]^ ^?_V=7> ^ Aj^l 

, £ -a^^l^ ^-o]] o^§>^ 12-*>o] = S^Alo>o]sA>EflHel-ic^^l-(12-HPETE)-2-S 

tflSS)^ ^Hej-^^Cleucotriene)^- tfl^HKHwang et al . , PNAS, 11, pp6155-6160, 2000) 
9\ o>i ! +ti|.c}o]c( anan damide) -§-^1 ^a^JE^ -ft-JE^l (Zygmunt et al., Trends in Pharmacol. 
Sci. 21, p P 43-44, 2000) 7\ °) ^r-MH ^ ^i\9l A 3 e^^^l ^-g-Sfji 
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-f"^, -B-«fl^ 3iHH^ 7)^91 71 ¥ sqo)l£, a]^^ <*-o} i^oflTE <3 

#3-$* ^iqji ^e^lfe A]^^>g #^3£. aJWilai 'Sa^KWO 99/00125). ^°\] 

Sa^rdl, a]^^ CGRPCcalcitonin gene-related peptide) ^ ^ ai^^^^I- -fi-ej 

^ ^ #^#^8: -R-^Rr s§z$-£ 7>^£ ^A]s]^4(Ren et al . , Dig. Dis. 

Sci., 45, pp830-836 , 2000). H}\i.5°lJ!= ^-g-*fl £<>1 tj-^^ 7l^-g- ^«8<5Rr 

W>^S.C]C ^>^O.S.A^ cfOf^. ^^Ofl tflijfl ^-^ SL2. a> 

<9> u>v|5-0)£L ^-g-*fl£] zji^j ^^-71^* ^Ji^, o>u+cfo>nl-oli= HETE ^ ifl*] 

4^ ^^-n-W^^ ^r-g-^H ^*Hr 3^3-2-3. ^^l^HS, (agonist)^ ^ 

^S)^ 3,7} ^-g-o) ^lf^l^ A]~g-S} ^ ^-fr 7Wi olcf. 

<io> w^S^S. ^^]( antagonist)^ 3^ ^A>^^ 

(capsazepine), ^^STfltKcapsazocaine)^}- ^-Sfli-l-g-^-tMl (ruthenium complex)7> ^^7>^1 
<£b^ 9l<m, ^^^o]^ ^ o. -.g^j ^oi|^6) ^^-Jl47> J±JIS)*1 ^JL, <$4[*H3. 

-f-EflT~|-g- EflH.(ruthenium red)<?l ^-f , ^^(noncompetitive) ^l^MlS. ^B^cf. 
nelES *]^tr ^-g-^l 3 393 (competitive) ^^-^1^ ^A>*fl;g(capsazepine)^ ^-§-^1 
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<n> 3] 



ci 




<i2> ^ i^m^ oi^tb <=>m3 tifl^^i sit 1 * ^i-^- a>^5.oi^ ^^.^ 

<13> ^*]-7> 7fl^-^- s.^^ EjiL-f^ol-Tfl *l) 2001-0050092S, 

*)1 2001-005009351)5. -^-Ei o]s- s^^o] £JL $XS= x)-%r^ #^5L, 

s-^o.^ ^^U}- $H1 ^7l(0H)7> -^-7}^ N-*lS.^l^i-f fij|o>(N-hydroxythiourea), N- 
efloXN-hydroxyturea), N-«l je.-^- a] o}nl = (N-hydroxyamide) -fK£*fl# H^«H -§-*fl 
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<14> 



<15> 



<16> 4] 
0-R 4 



*3 




NHR, ( j ) 



<17> 



<18> 



<19> 



<20> 




( 1-1) 



^ 0 ££^r 1, n£r 1 SE^r 2)o]jl, 
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<2i> ^-S^Jl^-S. *1€ SE^ Hl^l^ 1 *fl*l 5^ oj-fa^ 

<22> R 2 -& ^^7}, ^1^71 Hi^r l^^H^; 

<23> R 3 ^ ^4i^J7K TiflS- A] 71 51 tt ^-S?l7l ; 

<24> R 4 ^ 5E^r ^i^r 1 5^ ^^71 ; 

<25> R 5 ^ ^^7>, 1 vfl*l 5^ 7-^ <£^7] oH; 

<26> R^ El-^^ 1 lfl7| 5S| 7^«^^7l Sfl^Hl}. 

<27> HL^V, Aj. 7 | I )^ 3^^- £^ ^l^ ^-g-7>^*V ZLS] oj-gr -ft- 

JL^^S. 5L^}^7 

<28> ^7l ^«V^ ( I HH, R^ nflH^i^l olj7 ; R 2 ^ ^^7]-, v/\]^X\ 7 ) 31 fe^l 

°1->I, R 3 TT ^^€7>, ^^1710^1, R 4 ^ ^^^71-oUl, X^r %^7> JE^ Aj-^oj^olJl, A ^ 

^ A^i. 
^M^i^^^oiji, 0 0 <y ^l l^-^i 

<29> N-(4-/'er/ t -^l^l^)-N--5l=^-Al-N-[4-(^l^#X^o>Dlic)^^]Elj$.^-eflo> ; 

<so> N-(4- tert-^- H ^ )-N-*l ^ ^1 -N- ^1 -4- ( "11 H 4 D 1 ^ ) ll ] 3 .S.-f efl o> , 

<3i> N-^-^-tLiii^;!})-^^ 

<32> N-(4-/ t er/ t -^l^^)-N-*lH.^Al-N-[3-#SS-4-(^l^#3L^o>^l^)^^]El-$.-f elloK 

<33> N-(4-/ t e^-^W^^)-N-«l = ^Al-N-[4-(^l^^S^o>Dl^)-3-qES«fl^]El^.-fBllo> > 
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<34> n-(4- tert-n- % ^fl l! )-N-*| -N- [2-#^S. T 4- ( A% ^S.^d <>H 2t ) ^3 ^ ] ^ 4^ ^ °> > 

<35> N-(4-.f erf-^Ii *ffl S )-N-*| -N-[2-fS.S-4-( ^1 j^) ^ ;§] ] ^ ^.-f efl o]- , 

<36> N-[2-(3,4-^^l^^^)-3-(s|^S^^l)H:s€]-N-«l = ^^-N-[4-(^l^^i^^Dl^)afl 

<37> N-[2-(3,4-c]^^^^)-3-(5q^^^Al)3 S ^]_ N _fric^ Al _ N _[3_^^ A i_4_(^^^ i ^ 

<38> N- [2-(3 , 4-^ tjfl ^ «fl ^ )-3-( ^ ^S. <a ^1 -N-*l = -N- [3-#^--2.S-4-( v\M<k3. 

<39> N _[2-(3 > 4-^^l^^^)-3-(3)^<g^A])a^^]_ N _§}cs-Al-N-[2-#^S-4-(oll^#S 

< 40 > N _[ 2 -(3 ) 4-c] C jl^^l^)-3-(5i)^^^-Al)HS^]-N-^ = ^-Al-N-[2-#SS-4-(t>fl^^i^ 

<4i> N _[2_(4-^ rf -^^^^)_3_(Tq^^^Al)s^^]_ N _^c^ A ]_ N _[4_ (Dl ]^^^o].nl^) 

< 42 > N - [ 2- ( 4- 1 «fl ^ ) -3- ( *\ ^S, ^ a] ) 5. 5. ^ ] -N-*l = ^- ^1 -N- [ 3-#^-.$-5.-4- ( ^1 ^ # 

<43> [s}-*}-^ 51 

x R 3 

OH H 

Rl (m) 
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<44> ^-71 <g*l*\ ( I H-H, Rp8- nfl^#i^7lol-al f R 2 ^ ^£^7}, ^A^l SL^ #5.^71 





' 0 




<?1 *ll 2^ sl-^-l-^ 



N-(4- tert- 3 ?-^ )-N-*| =^-a]-[4-( nfl ^#5.^ o>*l t) s|) ^ ] o>Afl e o}v] £f X^-^-rf . 



<45> 6] 

OH 




NH- R1 (IV) 



<46> S*}-, 7J-^^J. a>^S.o]^. Zj^S.^ -£}--§-*}■ ST>7] ^tiV^ (11)3. S7l 



<47> [J^^l 7] 
X 




NHRj 



(n) 



<48> ^-71^ ^ofl-H, 



82-12 



1020^p)63414 <Qz}: 2005/2/4 

<49> Xtt ^TT *hh€*>°M; 

<50> B'^ #7HH B'Sr BS. ^^H^; 



<51> 




B^r 3,4-^^l€^^S^, ^-efl°J7l £^ o (E-l) 

# m£- 0 SE^ 1, llr 2)^>]JL, 

<53> R 2 ^ ^^^>, v\)^}7) Hl^r ^S^H^! 

<54> R 3 ^ ^^J*}, ^)^-Al7l H^r ^S^l7] *H; 

<55> R 4 ^ ^i^7> SE^r 1 tfl^l 5S] ^z^McJ ; 

<56> R 5 ^r ^€7>, 1 xfl^l 5^ ^^M7lo)^; 

<57> Rg^r H}-4l^ 1^*1 5^1 7^^7l S^r 211^710)4. 

<58> ^- ^-^^r ^"71 3}-*M (H )^ Sf^l- Sfe qt^j-^ ^ 7 p^ ^ °J ^§T -fr 

<59> ^7} (EW, B'tt B3. 2-3" oj-^71 o]^L t Rl °- v])^ 

S.^7]o]JL, R 2 ^r ^r4i^7> JE^r ^^l7lo}jl ( R 3 ^ =^b^7W^I, R 4 ^ ^^H^, X^r 

<eo> N -(4_ tert - Jfig afl ^ )_ N _*} j= s-a] -N-[4-(^l ^£S.^°H 2t) iffl ^ ] _2_-f efl of , 
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<61> 



N-[2-(3,4-^^^^^)-3-(^^«^^Al)HS^]-N-*l = ^Al-N-[4-(^^#i^o>p]^)^ 



<62> N-(4-rerr-^^€^)-N-*l = ^Al-N-[4-(^l^#i^6M2 t )^^]-^Ello>, 

<64> 8 ] 



<65> ^.(HHAl, B'^ <#7HH B *l«:7loj:a, ^W#i^7lolJl ( R 2 

^ ^^*h v]^X\7) HLfe ^^l7lolZL, R 3 ^ ^^*h ^^Jl7l olJ7 ( ^^Hi, 
X^r ^^7fo] Z\) 45-51 ^ff^^ t}7) (Vl)<>-3- S.7]S\^ JEE^r ZL o] 

^« wH^VTllir N-trl^.s.Al-N-[4-(^^#S^oMii)«fl^]-2-(4-^-^-^^ 

<66> 9] 




(V) 
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<67> 



^^^S ^-g-7Bf*r -a-e)A> (free acidHl s]*fl ^7}^ oj -ft~g-S r rK # ^7}^ 

-g-*fl, <« «H oHl£ ^ oHlsMHl* A}-g-<5 r <*| ^#X|t^ ^flstVcf. 

, H^#^--$.SoHlH^V ( a|e =Aj- ( ^efloiA> (maleic acid), 

= ^>sa> ) nVcflsAV ) H^-S^a]. (propionic acid), ^^(citric acid), (lactic 
acid), -^sm^Kglycollic acid), ^f-^> (gluconic acid), ^^€- A >, "i-f-lKh #^-Bfs 
^(glutaric acid), #^€- A K glucuronic acid), s w.a> f 7>£.aj. a>^ 

<69> a*V, ^7l# A}-g-*H of*J-3j o. s ^-§-7]-^*}- ^ <&^. ^ 

sH, SEtt <>H1 t«-g-*Rr ^<*^ "£^3 ^ 31^ Mr^M ^^-i: 3^ £r<g Ml, ^ 
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fe tb, ( i ) se^ cri)^ ^tt°)i ^ .'safe £fe ^7)^71^ 

, SK*^". , 9l#<*, o^BflolB, ^vlHB, X|H3HB, 

Ej- = BelHK, ^NHB, ^elMS, ^JLMl o] B H]^ H) ^ /r-«-^<3-£^ijojB(B 

TINT'S- ^^fl^ ^7fl^- ^ <a*H4 ( I ) £fe (n)3 3^#sj sl^ # 

^ ^ R I&fe ^] oj^^l ^ oj-s-o] ^-§-t= ^tg<a] ifj^ifloj) B^-5)fe 

<?2> a. ^ ^-3* ^-7] <Q*v*\ ( i ) 5E^ (n) Wl-^l *ll^>fe ^ °- 
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4 R 5 =3.4-Me 2 6 R^^-Me* 8 R s =3.4-Me2 

5 R 5 =4-t-buM 7 R 5 =4-t-butyl 9 R^-M-butyl 



n}^^(Mitsunobu)* <>l-g-wM ^-^-^-N-C^-^^l^m^^-Al )7}«HMH^ 
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<75> [*V^ 2] 




10 R 2 =H R 3 =H 

11 R 2 =OCH 3 R 3 =H 

12 R 2 =F R 3 =H 

13 R 2 =CI R -h 
14R 2 =N02 R =H 

15 R 2 =H R 3 3=F 

16 R 2 =H R 3 =Q 




24 R 5 = 3,4-Me 2 

25 R5=4-t-Butyl 



CS2,PPh3 
THF 



CS2,PPh3 
THF 



SGN 




17 R 2 =H R 3 =H 

18 R 2 =OCH 3 R 3 =H 
19- R 2 =F 

20 R 2 =CI 

21 R 2 =N02 

22 R 2 =H 

23 R 2 =H 



R 3 =H 
R 3 =H 
R 3 =H 
R 3 =F 



R 3 =a 



NCS 



26 F?5= 3.4-Me 2 

27 R 5 =4-t-Buty) 



<76> 



#7l *>-§-^ 2<^S]- ^-o], tH^*1<fr^ 42001-005009231 ^ 200 1-50093 Jl^H JiLJl 



^ 10 16 ^ 24 25^^-E] B^l^ir^Ctriphenylphosphine)^ °1 



%^i(carbon disulfide, CS 2 )« °l^-^>^ H( isothiocyanate) si- 



ll- 1- 17 ifl^l 23 ^ 26 27^- ^ 
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<77> [ti>-§-^ 3] 



^^•NHS0 2 CH 3 
17-23 




8,9 



S 

OH H 




NHS0 2 CH 3 



28 R 2 =H R 3 =H 

29 R 2 =0CH 3 R 3 =H 

30 R 2 =F R 3 =H 

31 R 2 =CI 

32 R 2 =N0 2 

33 R 2 =H 

34 Ro=H 



R 3 =H 
R 3 =H 



R 3 =F 
R 3 =CI 




NHS0 2 CH 3 



35 R 2 =H R 3 =H 

36 R 2 =OCH3 R 3 =H 

37 R 2 =F r -u 

38 R 2=H o^lp 

39 r -h 




40 R 2 =H R 3 =H 

41 R 2 =F R 3 =H 



<78> s&7] ti>-§-^ 3^1^i^- ^1, a>-§-^ 2<*IM tM3€ <>l4iEl.fi.*l 0 HMH sj-^- 17 xfl*l 23 

# *1H^6>^1 3, 8 9^- ^r^H, 4-^1^^51^01-01 ^ttfl^ 

(methylsulfonylaminobenzyl)7ll- 5^ N-*1^^V E}^-?-3l<>Khydroxy thiourea)^ 28 

ifl*l 41* ^ sa^. 

<79> [til-g-^i 4] 




45 44 
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-S^ul, €^-#^^.s^iEfls(p enta fi uoroes ter)S 44* aflS^- ^ 

441- ^l^-^-^bV 1 ?! 32f .^^H 4-ofl^l^i^^lii^!€ 
(methyl sul fonylaminobenzyl )7]» N-e]^X| o^c^l 451- ^12:^- ^ 



<8i> [aV-g-Al 5 ] 



NO, 



46 



OBoc 
NHBoc 



NaH 



Boc. 



47 



| 1)H2.Pd-C 
2) MsCI. FVridine 



1)CF 3 COOH 
NHS0 2 CH3 2 ) NaHCG 3 



49 



Boc. 



OBoc 



NHSO2CH3 



48 



F CbzCI 
NH 0 



50 



NBS 



NHCbz 



51 



Br 



NHCbz 



52 



Boc 



OBocll^A 



F 

NH 2 



54 



H^Pd-C 



NaH 



OBoc 
NHBoc 



Boc. 



6^oX^C NI 



NHCbz 



53 



Boc. 



OBocli^A 



MsCI 

F CF3CO2H 
NHSO2CH3 



55 



HN 
OH 



F 

NHS0 2 CH3 



56 
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Boc -MJt7l# '4- f^S^Ei 5l£^o}nJ s}-^-# 491" ^S^" 

<83> ^# 4951 3-€^^.S -Rr.£*ti 3W§- 50^1 2-#^-^.S.-4-^l^o>^^o.5.«-E^ 

#1J-*H, ^# 50^ <^7)# 7>^.tifl^A]7l(Cbz, carbobenzoxy)S. ^, ^]l7l# a. 

#3j-*H 52!- ^ SU^H, <>1 ^-^-^-N-C^-^Al^m^^-Al)^ 

«H 6 lBfif ^lS^sH «>-§-*H 53# *H2^ ^ & , £}-^"§- 53^ Cbz7ll- #t7fl 

2£*H1 ^Tltb 4-, im^$7ll- W# 55^1 ^l27> 7^>^ , 

Boc 7^ ^ 2£*H1 *fl>HSH j)£S|o}n] 5l-^-# 56 # *H2^& ^ 
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<84> [tiV-g-Al 6] 



HN 

6h 



IMHS02CH3 



49 



HCS 




59 



HN 
OH 



3 

■A 



H 6h IJL 



60 

S 

,A 



NHS0 2 CH 3 



"TO 



NHS0 2 CH 3 



61 

0 



H 6h UL 



62 



NHS0 2 CH 3 




TO 



NHS02CH 3 



56 




63 

S 
1 



NHSOjCHs 



OH k v ^ M 



NHS0 2 CH3 



64 



<85> 



263)- N-*l = ^-^)Bl^.-f eflc> 5j-^-# 60 ^ 61# ^ '^^oHMe 583]- 

2|-^-# 63* ^Md«H, Stb 3-F7> 1-^- <5|iEL^-^0>n] sj.^ 56£ ol^^.Alo>i4)ole 26 
4 N-#^^l^A]E]^.^-eflo>(giemhydroxythiourea) 3^-§- 64# *flS^ ^ 5Ucf. 



<86> 
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^^r4\ -93^, M^Q, H 

<»8> SE*h ^-71 <2JtiV^ ( I ) <H«Hq (II) 3j-^#^§- ^S^JLiEL <^ 

<89> 4il7WS, ^-7] ( I ) 3E±r <a«H4 (H) ^-Jl^^S. 

I ) Hfe ( H ) s|-^-## 0.5 - 50 %S. i^uf. 

< 9 i> ^. <gti]-A]( i ) se^ <^ti>Ai (n) ^1 A>-g-^- ^ ^-§- 

^ oi^as-^^ej^EfloiB oicf. ^ ^■$>% -g- ^3 <3^+ 3^ 
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<93> 3j-^-§-£| ^f-c^ ^Efl^ o^o] s^F^ ^BflSS A>-g- 

<94> mJ^o] ^#^ ^^01 ^<*^, 5* iiESM -M S^tt 

-g-»lN ^ttf ^^Al7l7lM- ^*}^ ^MsL ^ 91^. ^ 

*)}^£r -g-^Ml, isotonic agents), ^S^sMl , -B-sMT, tf^SMI ^ «oMM]s]- 

<95> -g- Mj-xgo} u}-BJ-3l*l A>Bfl ^ >#^Bfl, 

tb JL^-# ^*fl>H, S|-^-#^r 1^ O.OOOl-lOOmg/kg^-S, w]-^*}?!]^ 

0.001~100mg/kg^.^ ^sHr ^A. t^tt ^ ^5. ^JL, ^ vpf<H 

*r 5^. 2^#<HH -s. Mj-tgcq Sj-^o. ^ ^ ^^ofl cfl^ o.OOOl ~ 10 

«>^-^]s>7fl^ 0.001 ~ 1 ^^%^ ^7fl#<^o> ^j-cf. 

€ ^ ^Cf. £^ °fl#€ ^ SUr^l, ofl# lEfe 

*\*\, *Vg-*fl ^ H^^:^ (intracerebroventricular) ^*fl <r 

<97> ol^ ^ o. ^ ^^c^Hl o}*fl ^*>t}. 
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<ioo> 0*C DMF 20mHl 3H|-#Sl iert-^-K-( tert-^^\^-^A )7>wHHH 

5g(21.4 mmolH ^^-i4JE#(NaH, Sodium hydride) 12.8g(60%, 32.1mmol)* "4°\*\ 
*\ 30£"§-<& -g-*lH7]JI, 4-^^^!^M.S.o>olc 7.3g(32.1mmol)*r Ik*} *\^*\ 

^jA>/o]]^o>^}EflolE = i:io)5. ^re)s><^ J^o} ^^01 tert-^-m 

H-[(tert-^M?}2-^)^*U-K-(4-tert-^ll^)7}vM°)S. 2j-^-# 7.72g(^-§: 95%)^r 

<101> 1 H-NMR (CDCI3) 8 : 7.35 (dt , 2 H, / = 2.2, 8.5 Hz, Ar), 7.26 (d, 2 H, 7 = 8.5 Hz, Ar), 
4.72 (s, 2 H, CH 2 ), 1.49 (s, 9 H, C(CH 3 ) 3 ), 1.44 (s, 9 H, C(CH 3 ) 3 ), 1.30 (s, 9 H, 
C(CH 3 ) 3 ). 

<102> ^A]^l 2 . N- [4- tert-^- € ^ ^ ] *1 ^-^#(3) 

<i03> ^sH'M lOOmH -g-*fl^l ^X|afl 1^ tert -K-ril 

N-[(tert-^*)n^)^*}]-K-(4-tert-^^)7}*M 0 ]^- 7.6(20mmol )-8: 0°C°1]*1 

^tWlBtKtrifluoroacetic acid) 20mH ^7>*H ^^°\}*\ 50 *H^tJ-. 

20°C o]sHl^ #<*H§-^HH ^T^Jl, 1^ ^V^^^H#^r ^Hlti 
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^<^o] N- [4- tert-^- ii 1?] *1 = ^ <>)-nl 3.58g(^-§- 100%) -8: ^^>^cf. 

<104> !H-NMR (CDei 3 ) 8 : 7.39 (d, 2 H, /= 8.0 Hz, Ar), 7.27 (d, 2 H, / = 8.0 Hz, Ar), 4.22 
(s, 2 H, CH 2 ), 1.27 (s, 9 H, C(CH 3 ) 3 ) . 

<105> ^aHI 3. tert-n-Q N-[( ^-^-^-A]^^)^-Al]-N-[2-(3,4-^^^^)^)-3-3X|^-s.<a^-^-S 

<106> THF 30roe°fl -g-Sfljg tert-^H H-itert-^*}?}^^}) ? r wHHH (0.92 g, 3.95 

mmol) ^\o\M o\2iV]9m^z]}o)3. 0.85me(5.39mmol )-§- ^€^1 3?r^r ^, ^<>1H 5£- 

^.oj. ^o^^^o.^, ^^-#o]] 1.41g(5.39mmol)4 ^M^l 2^-§- 4^1 

lg(3.59mmol)* tr u o v ^ ^7>s>c^ ^^ofl^ 30 ^, £tH-g- "II ^ 5in«S «}-§- 

-8" ^^>i #^^r£^r. ^>#-8r ^ 3S.P>£ZLEfl3l|(^7fl-g-t 3 fl: ofl^oHlEflolH/^^ 
=1:10)5- £-3*}$°.^, J2.<^<y ferr-^ N-[(^-^Al7m^)^-A}]-N-[2-(3,4-q 

^l^Ma^)-3-sl^:S.^^]-^S€] n«Hl°lH 1.6g(^r# 90%)^- ^<5>£r}. 

<107> X H-NMR (CDC1 3 ) 6 : 6.85-7.05 (m, 3 H, Ar), 3.9-4.1 (m, 2 H, CH 2 0C0), 3.67 (bs, 2 H, CH 2 
N), 2.5-2.9 (m, 2 H, CH 2 Ar), 2.18-2.28 (m, 7 H, 2 x CH 3 & CH), 1.53 (s, 9 H, C(CH 3 ) 3 ), 
1.47 (s, 9 H, C(CH 3 ) 3 ), 1.22 (s, 9 H, C(CH 3 ) 3 ). 
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tert-^ N-[ ( )^-a] I-N-te-U-ferf-^tffl^ )-3-^ 7 r «r 



<110> !H-NMR (CDG1 3 ) 6: 7.29 (d, 2 H, 7=8.3 Hz, Ar), 7.09 (d, 2 H, 7=8.3 Hz, Ar), 4.00 
(ddd of AB, 2 H, CH 2 0C0), 3.66 (bs, 2 H, CH 2 N), 2.79 (dd, 1 H, CH 2 Ar), 2.60 (dd, 1 H, 
CH 2 Ar), 2.30 (m, 1 H, CH), 1.52 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 9 H, C(CH 3 ) 3 ), 1.30 (s, 9 
H, C(CH 3 ) 3 ), 1.22 (s, 9 H, C(CH 3 ) 3 ). 

<m> ^X\d\] 5 . N-[2-(3,4-^^^«€)-3-^^:S.^^-Al- = s.^]^cs.>yo>^l 3^#(8) *\}^ 
<ii2> av 71 ^x\q] 2 <% « 0 V^o.S. ^*r$J^, «V-g-#^ tert-^ ti-l(tert-*t^X\?} 

i^)^l]-N-[2-(3,4-^^^«fl^)-3-5tl^s.<a^-Al-HS.^] 7>hH°1.B j^#(6)-g- A>-g-*M 
N-[2-(3,4-^^l^^)-3-3q^-S.^^-Al-s 5 .^]^cs.^o>al J^#(8) 1.6g(^ 90%)* ^ 

<113> iH-NMRCCDCls) 6: 6.86-7.06 (m, 3 H, Ar), 5.45 (bs, 1 H), 3.95-4.15 (m, 2 H, CH 2 0C0), 

2.85-3.02 (m, 2 H, CH 2 N), 2.72 (d, 1 H, CH 2 Ar), 2.62 (m, 1 H, CH 2 Ar ) , 2.2-2.4 (m, 7 H, 2 
x CH 3 & CH) 



7>H>nflo]E ^#(7) ^2: 



*IMH sFtM- 1.45g(^-§r 88%)* ^* r $i}. 



<ii4> 6 . H-[2-(4-tert- ^M^)-3-^S^Al-iES€]*]^^°r^ sJ-^-§- 
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<115> (9) 



Ji^)^^ll-N-[2-(4-if^^iffl^) r 3-3q*S^^-Al-=-s.«'] 7>uHMH ^*<7)*. *r#*H 
N-[2-(3,4-q^^Mfl^)-3-5q% v S.^^l-M^]^^.^^V 1 ?l sW§-(9) 1.45g(^# 88%)^: 

<117> iH-NMR (CDC13) 8 : 7.30 (d, 2 H , /= 8.2 Hz), 7.10 (d, 2 H, J = 8.2 Hz), 5.16 (bs, 1 H), 
4.06 (ddd of AB, 2 H, /= 5, 11.2 Hz, CH 2 0C0), 2.95 (ddd of AB, 2 H, /= 6, 13 Hz, CH 2 
N), 2.67 (ddd of AB, 2 H, J = 7, 13.5 Hz, CH 2 Ar), 2.33 (m, 1 H, CH), 2.2-2.4 (m, 7 H, 2 
x CH 3 ), 1.30 (s, 9 H, C(CH 3 ) 3 ), 1.22 (s, 9 H, C(CH 3 ) 3 ) 

<ii8> ^A]ofl 7. ^^^.Alo]-tllolE( isothiocyanate )^^ <gw>^ 

<ii9> THFUOroeW 6HE(1.0 mmol), 1^]^!^ 290rag(l.l mmol)# -g-«fl^ -§-^1 <t±. 

5KrB#(NaH, Sodium hydride) 0.6mC(10 mmol)* x\Z\*\ZL, 1 3^1?>^-^> %!:-fHf*#B> JL , 

=1:2)5. £3 g ^*fl*M ^1^^.a1o>v11o1h» ^*r$H=r. 

<l20>^A]ofl 8 . 4-(nfl^^^o>rJl^)^[^ ol^^A]c]-tllo]E ^^-(17) 

<121> Aj- 7 |o} ^x\d\) 731)- ^-<^*V ^r^>£°n}, JL^l^l 4-(^l^#^ 1 do>nl^) 

S31^ o_a] o>LilolH 5r^-l-(17) 63%)# *r^r£4. 

<122> : 122-124 °C 
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<123> 1h-NMR(CDC13) 8: 7.32 (d, 2 H, 7 = .8.4 Hz) 7.24 (d, 2 H, /= 8.4 Hz), 6.62 (s, 1 H, 
NHSO2), 4.70 (s, 2 H..CH2) 3.04 (s, 3 H, S0 2 CH 3 ) 

<124> ^aHI 9. 3-TH|^l-4-(^^^3L^o>n]i)^l^ ol^^^Alo>vilo]H W#(18) *flS 

<125> ^7}^ 74 ^*U°-S. ^*}^ , ji^)o] . 3-Pfl^l-4-(^l^^JE. 

^ol-ti)^)^^ o]^E]^.Alo>i.ilo]E ^#(18) 59%)* ^Hr}#4. 

<126> 100-103 °C 

<127> iH-NMRCCDCls) 6 : 7.53 (d, 1 H, /= 8.2 Hz), 6.88-6.92 (m, 2 H), 6.80 (bs, 1 H, NHS0 2 ) , 
4.68 (s, 2 H, CH 2 ), 3.92 (s, 3 H, 0CH 3 ), 2.97 (s, 3 H, SO 2 CH 3 ) 

<128> -^aHI 10. 3-^^.S-4-(^l^#i^^l^)^l^ 61^^j$.a1o>v|1o)e 5^#(19) 

<i29> $-7)0] ^X\d\) 74 ^sj^ ^o_S. ^<8*}$t2-^, jt-^o] 3-l-^^-S-4-(^m^ 

<130> ^-^^ : 95-97 °C 

<131> iH-NMRCCDCls) 6: 7.61 (t, 1 H, /= 8.0 Hz), 7.14 (m, 2 H), 6.53 (bs, 1 H, NHS0 2 ), 4.70 
(s, 2 H, CH 2 ), 3.01 (s, 3 H, S0 2 CH 3 ) 

<132> .maHI 11. 3-#SS.-4-(^]^#i^^lt)^l^ ol^E]^.A)<:>>vi1olH 3^-§-(20) *f|S 
<133> Aj- 7 jo| ^AH] 7 3\. -§-<H*V « D >^o.S. ^^^V^o.^, ji^o] 3-^5.s-4-(^l^#i 

^o>nl^)ttJl^ o]^b|^.a1o>v1)o1h £(-^"§-(20) 48%)* 
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<1 34 > ; H2-113 °C 

<135> 1h-NMR(CDC1 3 ) 6 : 7.68 (d, 1 H, J = 8.3 Hz), 7.42 (d, 1 H, /= 2.4 Hz), 7.26 (dd, 1 H, / 

= 8.3, 2.4 Hz), 6.80 (bs, 1 H, NHS0 2 ), 4.70 (s, 2 H, CH 2 ), 3.04 (s, 3 H, SO2CH3) 

<136>^a1^ 12, 4-(^m^3£^o>ol} t )-3-u|HS.^l^ ol^^Alo>vilolH 3*-^-§-(21) 

<137> Aj-^o} AjAjofl 74 -^^tb ^^^-^O.^, %^o\ JL^^l 

4-(1iti^4 B lt)-3^SS^| ol^^^.Alc>v|]olH 3j-^-§-(21) (^r-§- 42%)* 4^}^. 
<138> i-^^ ; 128-130 °C 

<139> 1h-NMR(CDC1 3 ) 6 : 8.24 (d, 1 H, / = 2.4 Hz), 7.95 (d, 1 H, / = 8.3 Hz), 7.66 (dd, 1 H, / 
- 8.3, 2.4 Hz), 4.78 (s, 2 H, CH 2 ), 3.18 (s, 3 H, S0 2 CH 3 ) 

<uo> ^X\6\) 13. 2-S^S.-4-(^l^^i 1 d6>^^)^^ <>l^El.o Alo}LiH;E 3^#(22) 

-4-(o)11^5L^oM^)^^ ol^&|^.A]c»].x,ilolH 5W§-(22) 56%)* 

<142> iH-NMRCCDCls) 6: 7.38 (t, 1 H, /= 8.0 Hz), 7.09 (dd, 1 H, / = 10.9, 2.2 Hz), 6.99 (dd, 
1H, / = 8.3, 2.2 Hz), 4.73 (s, 2 H, CH 2 ), 3.08 (s, 3 H, S0 2 CH 3) 

<143>^a]<^1 14. 2-#SS-4-(^l^^i^o>Dlit:)^l^ ol^^^.A]o]-vilolE sWi-(23) A]^ 
<144> s£ 7 )°\ sgX\d\] 7 s\- o.^ ^^^^o.^, i^Jj^ Jl^o] 2-#S.S.-4-( 

^^#^^^1^)^^ oi^^^Aloj-LilolE ^l-(23) (^r# 54%)* ^-^cf. 
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<145> : 110-112 °C 

<146> !H-NMR (CDC1 3 ) 6: 7.43 (d, 1 H, /= 8.3 Hz) , 7.33 (d, 1 H, /= 2.2 Hz), 7.16 (dd, 1 H, 

, J = 8.3 and 2.2 Hz), 6.79 (bs, 1 H, NHS0 2 ), 4.79 (s, 2 H, CH 2 ), 3.08 (s, 3 H, S0 2 CH 3 ) 



<l47>^Aloj] 15. 2- (3, 4-^11 ^)-3-^^ II ^-3^ <^l4iHl^.Alo|.t|lolE 3^^- (26) *\}2i 

<i48> ^7)2) ^a]^i 734 ^*>5i^, ^.<g<y 

2-(3,4-^^l^^)^)-3-5i)^<^^.Al-HS.^ ol^^^.Alc>vilolB (26) 92%)# ^ 

<149> iH-NMRCCDCls) 6 : 6.85-7.1 (m, 3 H, Ar), 3.95-4.2 (m, 2 H, CH20C0), 3.53 (m, 2 H, CH 2 
NCS), 2.55-2.85 (m, 2 H, CH 2 Ar), 2.2-2.3 (m, 7 H, 2 x CH 3 and CH), 1.23 (s, 9 H, C(CH 3 ) 3 



<150> ^A]ofl 16. 2-(4-t- ^^)-3-^^S.°^^\-S.S.^. o)±.te)£_X\o\v1\o]^ 
<151> (27) 

<152> aj- 7 }o] ^a]^] 74 -§-<|J*V ^-^-S -r^^V^o.^, -¥-^51 ^.^<y 2-(4-f--»fll»ffl : g)-3- 

^t^^^-Al-s^ig oI^b] o^A]o]-Lil o]e 5|.^-l-(27) (^-§- 90%)* -r^-^l-^cf. 

<153> !H-NMR(CDC1 3 ) 6 : 7.33 (d, 2 H, / = 8.3 Hz), 7.10 (d, 2 H, / = 8.3 Hz), 4.15 (dd, 1 H, / 
= 4.9 , 11.4 Hz, CH 2 0C0), 4.01 (dd, 1 H, J = 7 , 11.4 Hz, CH 2 0C0) , 3.53 (sevenlet, 2 H, 
CH 2 NCS), 2.70 (ddd of AB, 2 H, CH 2 Ar), 2.31 (bs, 1 H, CH), 1.31 (s, 9 H, C(CH 3 ) 3 ), 1.23 
(s, 9 H, C(CH 3 ) 3 ). 
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<155> <§2Hl!ii?fl iom°\) ^l=^-io>^l(1.0 mmol)^ <^ldtB)^.Alc»>vllo] e (l.Ommol ) 

^. 

<156> ^JaHI is. N-(4-/'e^-^^^l^)-N-^^Al-N-[4-(^]^#jE^o>ti]^)^l^]E)^.^-^lo> 
^ft(28) 

<157> ^- 7 }o\ 172]- 30} A>-g-^ ^Ajcfl 173|- O.^. ^*}- 

£0.1*1, :gAi)o) 37^01 N _(4_ rer/ ._«.^afl^)_ N _^olc^. A ]_ N _ [4 _ (ll1 )^^^o>t I l2 SL )^l^] *qo_ 
-feflo} 5j-^-§-(28) 94%)* ^-^21^(5. 1 #2). 

<158> : 137 °C 

<159> iH-NMRCCDCls) 6: 7.38 (s, 4 H), 7.32 (d, 2 H, /= 8.3 Hz), 7.15 (d, 2 H, /= 8.3 Hz), 
6.46 (s, 1 H, NHS0 2 ), 5.97 (bs, 1 H, NHCS), 5.34 (s, 2 H, CH 2 N0H), 4.82 (d, 2 H, / = 5.6 
Hz, NHCH 2 ), 2.97 (s, 3 H, S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ). 

<160> IR (KBr): 3350, 2962, 1512, 1336, 1123 cm" 1 
<161> MS m/z : 422 (MH + ) 
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<i62> ^X\d\) 19. N-(4-^er^^^^)-N-«1^4 A l-N-[3-^l^l-4-(^l%#3L^6>i 3 l^)^^]Eli^^^ 



°> ^#(29) 43z 



<163> 



^]E^-f eflof ^#(29) 92%)» ^^524(3. 1 #20. 



<165> !H-NMR (CDC1 3 ) 6 : 7.39 (m, 4 H), 6.99 (m, 1 H), 6.91 (m, 1 H), 6.74 (m, 1 H), 5.52 (bs, 
1 H, NH), 5.36 (s, 2 H, CH 2 NH0H), 4.83 (d, 2 H, 7= 5.6 Hz, CH 2 NH), 3.88 (s, 3 H, 0CH 3 ), 
2.94 (s, 3 H, S0 2 CH 3 ), 1.32 (s, 9 H, C(CH 3 ) 3 ) 

<166> IR (KBr) 3352, 2962, 1513, 1336, 1123 cm- 1 
<167> MS m/z: 452 (MH + ) 

<168> ^X\*\] 20. N-(4-rerr-^^«fl^)-N-^]^^l-N-[3-*^^-4-(^l^#S^^li-)^l^]El o_-f 
eflo> ^-^-#(30) ^ S 

<169> ^-7]^ S)-^-!- 194 3^1 *}~g-*H 174 -S^Sh U" 1 ?! -2.5. 

<i?o> -4-(o)l^#S^^l^)^!^]E]^eflo]. sl-^-l-(30) 93%)# ^^4(3. 1 

<i7i> i-^^ : 124-126 °C 



<164> : 112.5 - 115 V 
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<172> iH-NMRCCDCls) 6: 7.50 (t, 1 H, 7 = 8.0 Hz), 7.38 (AB q, 4 H, /= 8.8 Hz), 7.1-7.2 (m, 2 
H), 5.34 (s, 2 H, CH 2 N0H), 4.85 (d, 2 H, /= 5.6 Hz, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 1.32 
(s, 9 H, C(CH 3 ) 3 ). 

<173> IR (KBr): 3260, 2963, 1513, 1326, 1153, 1107 cnr 1 
<174> MS m/z : 440 (MH + ) 



<175> j£X\d\) 21. N-(4-^-^^^^)-N-*] = ^Al- N -[3-#^S-4-(^^^JL^[6>P]^)^l^]El5.-9.5|l 
°> ^#(31) *fl2r 

<176> $- 7 )o) 5\.^Sr 20^ 3^ *r-g-*M 174 «T U o V ^-2-S- ^*3<5r} 

$o.d}, ^-^^ Jixflo] N-(4-^er^m , Sl^)-N-*l^^-N-[3-l-S.S-4-(^1^^5L^6>Dl^)^l 
£]Ej -2.4-31*} ^#(31) 91ft)* ^-SVSltKS. 1 %^). 

<177> H9.5 - 122.5 °C 

<178> iH-NMRCCDCls) 6 : 7.62 (d, 1 H, J = 8.5 Hz), 7.44 (d, 1H,7 = 2.0 Hz), 7.36-7.42 (m, 3 
H), 7.26 (m, 2 H), 5.36 (s, 2 H, H0NCH 2 ), 4.86 (d, 2 H, / = 5.8 Hz, NHCH 2 ), 3.01 (s, 3 
H, S0 2 CH 3 ), 1.32 (s, 9 H, C(CH 3 ) 3 ). 

<179> IR (KBr): 3400, 2919, 1737, 1383, 1216, 1107 cm- 1 
<180> MS m/z 456 (MH + ) 



<181> ^ofl 22. N-(4-/'e^-^^^l^)-N-^l^Al-N-[4-(^^#i^o>nl2 t )-3-^E^^i^]E)_2.o. 5l ) 
<=>} ^#(32) ^2: 
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<182> 4?!^ 3^1- 214 s}-^-!- 3^ ^Hl 174 

£o.^, jr^oi N-(4-^-^^^^)-N-^l^^l-N-[4-H1^^5L^^]ii)-3-qHS.^ 

^)]El^-fs^> ^l-(32) 90%)^ ^M^^KS. 1 

<i83> ^-^^ : 102-105 °C 

<184> !H-NMR (CDC1 3 ) 6 : 8.22 (d, 1 H, / = 2.0 Hz, ArH-2), 7.86 (d, 1 H, /= 8.3 Hz, ArH-5), 
7.70 (dd, 1 H, /= 2.0, 8.3 Hz, ArH-6), 7.40 (dd, 4 H, Ar), 5.36 (s, 2 H, H0NCH 2 ), 4.92 
(d, 2 H, /= 5.6 Hz, NHCH 2 ), 3.14 (s, 3 H, S0 2 CH3), 1.32 (s, 9 H, C(CH 3 ) 3 ) 

<185> IR (KBr) 3360, 2919, 1538, 1337, 1143 cm- 1 
<186> MS m/z: 467 (MH + ) 

<187> ^X\6\) 23. N-( 4- tert-n- ^ ^ ^ )-N-*l = -N- [2-|Mf-.2-S-4- ( ofl H t ) wfl ^ ] ^ o_^- 
^#(33) *\}2. 

<188> ^7)0) 224 W# 3^1 ^^-§: A>-g-s><^ ^X\d\] 174 *&*USLS. ^*$f>\ 

%^$\ JL^ltl N-(4-^-f-^^^)-N-^l = ^-^l-N-[2-€^S. 
<i89> -4-(^l€^^°1- D l^)^!^]^ SL^-QM ^#(33) (^r# 96%)# ^*>5S4(£. 1 ^S). 
<190> ^-^-*> : 136-137 °C 

<191> iH-NMRCCDCla) 6: 7.44 (t, 1 H, J = 8.3 Hz), 7.38 (AB q, 4 H), 7.01 (dd, 1 H, / = 11.2, 
2.2 Hz), 6.86 (dd, 1 H, /= 8.3, 2.2 Hz), 6.52 (s, 1 H, NHS0 2 ), 5.75 (s, 1 H, NH) , 5.32 
(s, 2 H, CH 2 N0H), 4.87 (d, 2 H, /= 5.8 Hz, CH 2 NH) , 3.00 (s, 3 H, S0 2 CH 3 ) , 1.31 (s, 9 H, 
C(CH 3 ) 3 ). 
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<192> IR (KBr): 3266, 2962, 1532, 1325, 1148, 1109 cm" 1 



<193> MS m/z: 440 (MH + ) 



<194> ^X\d\] 24. N-(4-^err-^-€^l^)-N-^l^^l-N-[2-#S.S.-4-(^l^^^oMt)^l^]^-$.-f 3] 



o\ 3^#(34) 



<195> ^1-71^ 232}- ^# 3^1 *1~§-*H ^*H1 17^ ^^.S. ^-5} 

o|o.^ > :gxijcq ^7^0] N-(4-^e/-^^^l^)-N-^^^-N-[2-#SS.-4-(vill^#i^<i>nl^)ii 

£]z)^i\M ^#(34) 95%)# ^^4(5. 1 %^). 

<196> ^-^^ : 150-152 °C 

<197> iH-NMRCCDCls) 8: 7.50 (d, 1 H, / = 8.5 Hz), 7.35 (dd, 4 H, J = 3.4, 12.2 Hz), 7.29 (d, 
1H, / = 2.2 Hz), 7.04 (dd, 1 H, , / = 8.3 and 2.2 Hz), 5.32 (s, 2 H, H0NCH 2 ), 4.92 (d, 
2 H, J= 6.1 Hz, NHCH 2 ), 3.02 (s, 3 H, S0 2 CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ) 

<198> IR (KBr): 3400, 2919, 1737, 1383, 1216, 1107 cm" 1 
<199> MS m/z: 456 (MH + ) 

<200> [5|-*VA1 io] 
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<201> [SI] 
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h 






m 


28 


H 


H 


94 


1H NMR (CDC1 3 ) 6 7.38 (s, 4 H), 7.32 (d, 2 H, J = 
8.3 Hz), 7.15 (d, 2H, / = 8.3 Hz), 6.46 (s, 1 H, 
NHS0 2 ), 5.97 (bs, 1 H, NHCS), 5.34 (s, 2 H, CH 2 N0H), 
4.82 (d, 2 H, /= 5.6 Hz, NHCH 2 ), 2.97 (s, 3 H, SO2 
CH 3 ), 1.31 (s, 9 H, C(CH 3 ) 3 ). 
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K 2 








m 


29 


OCH 3 


H 


92 


*H NMR (CDCI3) 6 7.39 (m, 4 H), 6.99 (m. 1 
H) , 6.91 (m, 1 H), 6.74 (m, 1 H), 5.52 (bs, 
1 H, NH), 5.36 (s, 2 H, CH 2 NH0H), 4.83 (d, 2 
H, J = 5.6 Hz, CH 2 NH), 3.88 (s, 3 H, 0CH 3 ), 
2.94 (s, 3 H, S0 2 CH 3 ), 1.32 (s, 9 H, C(CH 3 ) 3 ) 




30 


F 


H 


93 


*H NMR (CDCI3) 6 7.50 (t, 1 H, J = 8.0 Hz), 
7.38 (AB q, 4 H, J = 8.8 Hz), 7. 1-7.2 (m, 2 
H), 5.34 (s, 2 H, CH 2 N0H), 4.85 (d, 2 H, J = 
5.6 Hz, CH 2 NH), 3.00 (s, 3 H, SO2CH3), 1.32 
(s, 9 H, C(CH 3 ) 3 ). 




31 


CI 


H 


91 


*H NMR (CDC1 3 ) 6 7.62 (d, 1 H, / = 8.5 Hz), 
7.44 (d, 1 H, /= 2.0 Hz), 7.36-7.42 (m, 3 
H), 7.26 (m, 2 H), 5.36 (s, 2 H, HONCH 2 ), 
4.86 (d, 2 H, /= 5.8 Hz, NHCH 2 ), 3.01 (s, 3 
H, S02CH 3 ), 1.32 (s, 9 H, C(CH 3 ) 3 ). 




32 


N0 2 


H 


90 


*H NMR (CDC1 3 ) 6 8.22 (d, 1 H, /= 2.0 Hz, 
ArH-2), 7.86 (d, 1 H, J = 8.3 Hz, ArH-5), 
7.70 (dd, 1 H, J = 2.0, 8.3 Hz, ArH-6), 7.40 
(dd, 4 H, Ar), 5.36 (s, 2 H, H0NCH 2 ), 4.92 
(d, 2 H, /= 5.6 Hz, NHCH 2 ), 3.14 (s, 3 H, \ 
S0 2 CH 3 ), 1.32 (s, 9 H, C(CH 3 ) 3 ) 




33 


H 


p 


96 


n lNIVIK \. KsLAs 13^0 / . 't** -Ln, J- — O . O tlZ ) , 

7.38 (AB q, 4 H), 7.01 (dd, 1 H, 7= 11.2, 
2.2 Hz), 6.86 (dd, 1 H, J= 8.3, 2.2 Hz), 
6.52 (s, 1 H, NHSO^, 5.75 (s, 1 H, NH), 
5.32 (s, 2 H, CH 2 N0H), 4.87 (d, 2 H, J = 5.8 
Hz, CH 2 NH), 3.00 (s, 3 H, S0 2 CH 3 ), 1.31 (s, £ 
H, C(CH 3 ) 3 ). 




34 


H 


CI 


95 


!H NMR (CDC1 3 ) 6 7.50 (d, 1 H, /= 8.5 Hz), 
7.35 (dd, 4 H, /= 3.4, 12.2 Hz), 7.29 (d, 1 
H, /= 2.2 Hz), 7.04 (dd, 1 H, , J = 8.3 and 
2.2 Hz), 5.32 (s, 2 H, H0NCH 2 ), 4.92 (d, 2 

H, J = 6.1 Hz, NHCH 2 ), 3.02 (s, 3 H, S0 2 CH 3 ), 

I. 31 (s, 9 H, C(CH 3 ) 3 ) 
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<203> ^X\d\] 25. N-[2-(3,4-^ifl€^€)-3-(^^k^^Al) = s^]-N-^ = ^l-N-[4-(nfl 1 i#i^ 0 > 
^l^)^]^-?-^^ 3^#(35) 

<204> ^ 7 }o) gj.^ 17 4 s^-g. 8 <q ^-g^ ^~g-*H 174 4^*> 

<%<L^, JL^fl<y N-[2-(3,4-^^^^€)-3-(^^S.^^l)H.S.€]-N-*l = ^l-N-[4-(^ 

€#^^1^)^!^]^-$--^ 3l°> SHte(35) 94%)« 52^(3- 2 %S). 

<205> ^-^^ : 120-123 "C 

<206> 1h-NMR(CDC1 3 ) 6: 7.63 (bs, 1 H, NH), 7.28 (d, 2 H, / = 8.3 Hz), 7.15 (d, 2 H, / = 8.3 
Hz), 6.8-7.1 (m, 4 H, Ph and NH), 4.74 (d, 2 H, /= 5.6 Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, 
CH 2 0C0, CH 2 N0H), 2.96 (s, 3 H, S0 2 CH 3 ), 2.5-2.75 (m, 3 H, CHCH 2 Ar), 2.24 (d, 6 H, 2 x 
CH 3 ), 1.20 (s, 9 H, C(CH 3 ) 3 ) 

<207> IR (KBr): 3266, 1698, 1539, 1337, 1154 cm" 1 
<208> Mass m/z: 536 (MH + ) 

<209> ±!X\d\] 26. N-[2-(3,4-^d11^M3^)-3-(s1^-S.^^-a1)HS.^]-N--5]^a1-N-[3-u11^-a1-4-(^ 
li^i^ul^Hfl^jE] o_-^eflo} 5|.^-#(36) A^- 

<2io> ^7)9) 18^ ^-^"1- 8^) *V-§-*}^ ^*H1 174 ^^t!" ^-^S. ^sl- 

£oj^, j-a^o} <^o] N _ [2 -(3 ( 4-^ D fl^ 1 3fl^)-3-(3l^S.^^-A))H5.€]-N-^^Al-N-[3-^^- 
Al^-C^l^^i^ol-Pl^)^^]^ o.^-eflo> s^#(36) 90%)^- ^^*>^4(S- 2 %^). 

<211> iH-NMRCCXls) 6 : 7.47 (d, 1 H, 7- 8.0 Hz), 6.88-7.06 (m, 5 H), 6.74 (s, 1 H, NHS0 2 ), 
4.77 (d, 2 H, CH 2 NOH), 4.1-4.25 (m, 3 H, CH 2 NH and CH 2 0C0) , 4.00 (AB q, 1 H, J = 5.4 Hz, 
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CH 2 0C0), 3.87 (s, 3 H, 0CH3), 2.94 (s, 3 H, SO2CH3),' 2.5-2.7 (m, 3 H, CH 2 Ar and CH), 
2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.18 (s, 9 H, C(CH 3 ) 3). 

<212> IR (KBr): 3334, 2921, 1716 cm -1 
<213> MS m/z: 566 (MH + ) 

<214> ^aHI 27. N-[2-(3,4-t^Dll^^)^)-3-(3r)^-S.^^-Al)HS^]-N-*l^Al-N-[3-#^--2.^-4-( 

$)<>} #^-§- (37) 

<215> #7l<2l 195f 8^ ^^"1-* ^>-§-*r^ ^Hl 173)- -g^^r ^^-S 

3X°-*\, aWHSl N-[2-(3,4-^^lW 1 ffl ; i)-3-(sl^S.^^-Al)s S ^]_ N _^cs. Al _ N _ [ 3_^e 

J^S-4-(^m^^MM^]^£--?- z])o} (37) 93%)* ^^cf(S 2 %^). 

<2i6> 4^^^ : 52-55 °C 

<217> 1 H-NMR(CDC1 3 ) 6: 7.74 (bs, 1 H), 7.64 (bs, 1 H), 7.52 (t, 1 H, J = 8.3 Hz), 6.9-7.25 
(m, 5 H), 6.45 (bs, 1 H, NHS0 2 ), 4.81 (d, 2 H, 7= 3.7 Hz, NHCH 2 Ar), 4.18 (m, 3 H, CH 2 
NOH and CH 2 OCO), 4.00 (dd, 1 H, CH 2 0C0), 3.01 (s, 3 H, S0 2 CH 3 ), 2.5-2.8 (m, 3 H, CHCH 2 
Ph), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ) 

<218> IR (KBr): 3362, 2971, 1715, 1508, 1337, 1158 cm- 1 
<219> MS m/z: 554 (MH + ) 



<220> ^X\q) 28. N-[2-(3,4-^^]€^l^)-3-(sl^-S < a^-^)^S^]-N-*l^Al-N-[2-#-f-^5.-4-( 
^l^^^^lii)^!^]^^?)!^ (38) 
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<221> 



^■7)9] 3^-§- 222f 8^ £^l-g- A>-g-§><^ ^Alc^l 17-4 *&^°-3- ^^s> 



;gAj]o] ji^o] N-[2-(3,4-^t>fl^iafl^)-3-(5q^<a^Al)HS.^]-N-^^4-N-[2-#^- 



^.^-(^^^^oVul^)^^]^^^^^]. 3j-^# (38) (^§- 91%)* ^^534(5. 2 #20. 
<222> 4=-^ : 55-57 r 

<223> 1h-NMR(CDC1 3 ) 8 : 7.39 (t, 1 H, J = 8.0 Hz), 7.85-7.05 (m, 5 H), 6.9-7.25 (m, 5 H) , 4.81 
(d, 2H, 7 = 5.6 Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, CH 2 N0H and CH 2 0C0), 3.00 (s, 3 H, S0 2 
CH 3 ), 2.5-2,8 (m, 3 H, CHCH 2 Ph), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ). 

<224> IR (KBr): 3254, 2971, 1701, 1626, 1530, 1331, 1149 cm- 1 
<225> MS m/z : 554 (MH + ) 

<226> ^X\<$ 29. N-[2-(3,4-^Dfl^^^)-3-(^^-s < a^-^l)H.S€]-N-*l^Al-N-[2-€-S.S--4-(Dll 

^^i^^lii)^^]^-^-?-^^ (39) 
<227> -#7]<4 234 8^ £^-§-§- ^H-^H ^*H1 17^ ^^tb U <H^5. ^r*S^ 

£o_i*|, ^xno^ jt^o] N-[2-(3,4-cl^l^€^)-3-(3]^-S < y^-Al)S5.^]-N-*]^A|-N-[2-#S. 

S.-4-(pll^^i^c>Dl^)Bll^]El^eflc> ^#(39) 94%)!- ^^BS^CS. 2 #2). 

<228> i=-^$: 56-58 °C 

<229> 1h-NMR(CDC1 3 ) 6 : 7.35-7.45 (m, 2 H), 6.9-7.05 (m, 4 H), 4.85 (d, 2 H, J= 6.1 Hz, 

NHCH 2 Ar), 3.95-4.25 (m, 4 H, CH 2 N0H and CH 2 0C0), 2.99 (s, 3 H, S0 2 CH 3 ), 2.5-2.8 (m, 3 H, 
CHCH 2 Ph), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.20 (s, 9 H, C(CH 3 ) 3 ). 

<230> IR (KBr): 3262 ( 2972, 1698, 1608, 1531, 1325, 1156 cm- 1 
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<231> MS m/z : 570CMH+) 




<233> [s. 2] 







K 2 


h 


^(*) 




m 


35 


H 


H 
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*H NMR (CDCI3) 5 7.63 (bs, 1 H, NH), 7.28 (d, 2 
H, /= 8.3 Hz), 7.15 (d, 2 H, /= 8.3 Hz), 6.8-7.1 
(m, 4 H, Ph and NH), 4.74 (d, 2 H, /= 5.6 Hz, 
NHCH 2 Ar), 3.95-4.25 (m, 4 H, CH 2 0C0, CH 2 N0H), 2.96 
(s, 3 H, SO2CH3), 2.5-2.75 (m, 3 H, CHCH 2 Ar), 2.24 
(d, 6 H, 2 x CH 3 ), 1.20 (s, 9 H, C(CH 3 ) 3 ) 




36 


OCH 3 


H 


90 


!H NMR (CDCI3) 6 7.47 (d, 1H,7= 8.0 Hz), 
6.88-7.06 (m, 5 H), 6.74 (s, 1 H, NHSO^, 4.77 (d, 
2 H, CH 2 N0H), 4.1-4.25 (m, 3 H, CH 2 NH and CH 2 0C0), 
4.00 (AB q, 1 H, J = 5.4 Hz, CH 2 0C0), 3.87 (s, 3 
H, 0CH3), 2.94 (s, 3 H, S0 2 CH 3 ), 2.5-2.7 (m, 3 H, 
CH 2 Ar and CH), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.18 (s, 
9 H, C(CH 3 ) 3 ). 




37 


F 


H 


93 


1H NMR (CDCI3) 6 7.74 (bs, 1 H), 7.64 
(bs, 1 H), 7.52 (t, 1 H, J = 8.3 Hz), 
6.9-7.25 (m, 5 H), 6.45 (bs, 1 H, NHS0 2 ), 
4.81 (d, 2 H, J = 3.7 Hz, NHCH 2 Ar), 4.18 
(m, 3 H, CH 2 N0H and CH 2 0C0) , 4.00 (dd, 1 
H, CH 2 0C0), 3.01 (s, 3 H, S0 2 CH 3 ), 2.5-2.8 
(m, 3 H, CHCH 2 Ph), 2.2-2.3 (m, 6 H, 2 x 
CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ) 
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*H NMR (CDC1 3 ) 6 7.39 (t, 1 H, J = 8.0 Hz), 
7.85-7.05 (m; 5 H) , 6.9-7.25 (m, 5 H), 4.81 (d, 
2 H, J= 5.6 Hz, NHCH 2 Ar), 3.95-4.25 (m, 4 H, 
CH 2 N0H and CH 2 0C0), 3.00 (s, 3 H, SO2CH3), 
2.5-2.8 On, 3 H, CHCH 2 Ph) , 2.2-2.3 On, 6 H, 2 x 
CH 3 ), 1.19 (s, 9 H, C(CH 3 ) 3 ). 




39 


H 


C! 


94 


*H NMR (CDCI3) 6 7.35-7.45 On, 2 H), 6.9-7.05 
On, 4 H), 4.85 (d, 2 H, /= 6.1 Hz, NHCH 2 Ar), 
3.95-4.25 On, 4 H, CH 2 NOH and CH 2 0C0), 2.99 (s, 
3 H, S0 2 CH 3 ), 2.5-2.8 On, 3 H, CHCH 2 Ph), 2.2-2.3 
On, 6 H, 2 x CH 3 ), 1.20 (s, 9 H, C(CH 3 ) 3 ). 



<235> ^Ajofl 30. N _[ 2 -(4-/ t e/-^^^l^)-3-(^^-S.^^-A])3S.^]-N-'5l^Al-N-[4-(nfl^^i 1 do> 

eflo> s^#(40, SU-552) 

^o.^, ^xn^ ji^o] N _[ 2 -(4-^ er ^w.^^l^)-3-(5il^ : S.#^l)2 S ^]_ N -§]cs. Al _ N _ [ 4_ (tl11 

^i^}^)^]^^*} ^§-(40, SU-552) 97%)* ^^cKS. 3 . 

<237> ^-^^ : 149-150 °C 

<238> 1h-NMR(CDC1 3 ) 5: 7.79 (bs, 1 H, OH), 7.25-7.32 (m, 4 H), 7.1-7.18 (m, 4 H, Ar), 6.91 
(bs, 1 H, NHS0 2 ), 4.75 (d, 2 H, /= 5.5 Hz, NHCH 2 Ar), 4.29 (dd of AB, 1 H, / = 10.3, 
14.5 Hz, CH 2 N0H), 4.12 (m, 2 H, CH 2 0C0) , 3.98 (dd of AB, 1 H, / = 5, 14.5 Hz, CH 2 N0H) , 
2.96 (s, 3 H, S0 2 CH 3 ), 2.69 (d, 2 H, /=7 Hz, CH 2 Ar), 2.59 (bs, 1 H, CH), 1.29 (s, 9 H, 
C(CH 3 ) 3 ), 1.16 (s, 9 H, C(CH 3)3). 
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<239> IR (KBr): 3295 f 3186) 2964, 1706, 1529, 1321, 1184, 1147 cnT 



<240> MS m/z : 564(MH + ) 



<24i> 31. N -[ 2 -(4-^-^-€^!^)-3-(sl^-S^^-Al)HS^]-N-^=^-Al-N-[3-l-^--$.S.-4-( 



^^^^o^l^)^^]^^ ^]o> s^#(41) A^- 



<242> 



#7]<^ sl-^-l- 19S+ 9^1 ^-g-^H -^Hl 17-4 "o Vl 3 



c^o.^, ji^ol N -[2-(4-^e^-^-l^^)-3-(3Jl^:S.<y^-Al)a S ^]- N _§l^s.Al-N-[3-l- 

^S-4-(^im#5L^<=>>nl^)^l^]^^5llo> ^#(41) 95%)* ^-^53^(5- 3 

#S). 

<243> ^-^^ : 128-129 °C 

<244> iH-NMRCCDCls) 6: 7.83 (bs, 1 H), 7.49 (t, 1 H, /= 8.0 Hz), 7.31 (d, 2 H, /= 8.3 Hz), 
7.05-7.2 (m, 3 H) , 6.60 (bs, 1 H, NHS0 2 ) , 4,79 (m, 2 H, NHCH 2 Ar), 4.29 (dd, 1 H, CH 2 
0C0), 4.05-4.20 (m, 2 H, CH2N0H), 3.97 (dd, 1 H, CH 2 0C0), 3.00 (s, 3 H, S0 2 CH 3 ), 2.69 
(d, 2H, / = 7.1 Hz, CH 2 Ar), 2.58 (bs, 1 H, CH), 1.29 (s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 9 H, 
C(CH 3 ) 3 ). 

<245> IR (KBr): 3244, 2964, 1716, 1509, 1331, 1158 cm- 1 
<246> MS m/z : 582 (MH + ) 
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1H NMR (CDC1 3 ) 6 7.79 (bs, 1 H, OH), 7.25-7.32 
(m, 4 H), 7.1-7.18 (m, 4 H, Ar), 6.91 (bs, 1 H, 
NHSO2), 4.75 (d, 2 H, J= 5.5 Hz, NHCH 2 Ar), 
4.29 (dd of AB, 1 H, / = 10.3, 14.5 Hz, CH 2 
NOH), 4.12 (m, 2 H, CH 2 OCO) , 3.98 (dd of AB, 1 
H, /= 5, 14.5 Hz, CH 2 N0H), 2.96 (s, 3 H, 
SO2CH3), 2.69 (d, 2 H, 7 = 7 Hz, CH 2 Ar), 2.59 
(bs, 1 H, CH), 1.29 (s, 9 H, C(CH 3 ) 3 ), 1.16 (s, 
9 H, C(CH 3 ) 3 ). 
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*H NMR (CDC1 3 ) 6 7.83 (bs, 1 H), 7.49 (t, 1 H, 
J= 8.0 Hz), 7.31 (d, 2 H, J = 8.3 Hz), 
7.05-7.2 (m, 3 H), 6.60 (bs, 1 H, NHS0 2 ), 4.79 
(m, 2 H, NHCH 2 Ar), 4.29 (dd, 1 H, CH 2 0C0), 
4.05-4.20 (m, 2 H, CH2N0H), 3.97 (dd, 1 H, CH 2 
0CO), 3.00 (s, 3 H, S02CH 3 ), 2.69 (d, 2 H, J - 
7.1 Hz, CH 2 Ar ) , 2.58 (bs, 1 H, CH), 1.29 (s, 9 
H, C(CH 3 ) 3 ), 1.16 (s, 9 H, C(CH 3 ) 3 ). 



<249>^Alofl 32. 4-Hl^#i^o>Pl^)3?ll^o>4H^> 3^#(43) A^l 

<250> 4-^^3*11^ oMl^l- lg(6.66 mmol)# ^r9l THF lOmMl IN ^^VsfufH^l: pH 97} m 

nfl^l ^7}*V lAl^o]; nflE^i^ #^B]-ol = 0.77m£(9.99 mmol)°l -§-*fl^ THF 10m4-8- 

*V *£^r'4, ^^rc^TgA^j tiV-g-^ A] J7 , ^^-1--^ IN p H 30] ^ nfl^l Aj-Aj 5}a1 71 ZL 
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-g-nfl: ofl^dHlElHH/«!>a-=2:3)S- *eT ^ ^^1*H 4-(^|€#i^<?H^)^ 
^HlB^ ^l-(43) 0.855g(^ 56%)» ^*>5|i4. ' 

<25i> lH-NMRCDMSO-de) 6: 9.67 (s, 1 H, C0OH), 7.20 (d, 2 H, /= 8.5 Hz, Ar), 7.13 (d, 2 H, / 
- 8.5 Hz, Ar), 3.50 (s, 2 H, CH 2 ), 3.95 (s, 3 H, S0 2 CH 3 ) 

<252>^aH1 33. 2-[4-(tfl^#i^o>nlii)3Jfl^]ol.^|BJlolH 

<253> (44) 

<254> JfflEH-f-iLS. ^ 0.607g(3.3 mrnol)^- ^^l^^^l^^ci 0.036g(0.3mmol )°1 -g-*fl€ 

0V$\ ^ ^W^l ^ r °l#S^?l-JiLoH:E. 1.0M 4.5ra«» tr H <H:^ 
*|7HM 16*1 # x^-^cf. av-g- ^-oj-^^o.^, ofltfls 

25.n>^ZL2fl5rj(^7fl-g-Dfl: oil ^oHlEfl ol^/^^i: io) o.S ^ ^*fl*H, -H^l^l 

€Bj-l-¥-.2-3.sfl\i 2-[4-(^m#5L^o>Dl il )5fl^]oHlEflolH Sj-^-#(44) 0.592g(^ 50%)* 

<255> 1h-NMR(CDC1 3 ) 6 : 7.36 (d, 2 H, /= 8.5 Hz, Ar), 7.24 (d, 2 H, / = 8.5 Hz, Ar), 3.96 (s, 
2 H, CH 2 ), 3.03 (s, 3 H, S0 2 CH 3 ) . 
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<256> ^A]ofl 34. N-(4-fer/H¥;^€)-N-^:E.^A]-[4-(^ 
3W&(45) 

<257> ^-7}^ 445* 3^1 ^^-#4- 333q- ^-^^r ^^LS.. ^r*8*} 

&qs) 3.^91 N-(4-^-^^^^)-N-^^l^[4-(^^#^^o>Dl^)5j)^]o>^Eo> 

r»U= 5^#(45) 47%)-* ^*}$!tKS. 4 %^). 

<258> : 161-163 °C 

<259> lH-NMR(acetone-d 6 ) 6 : 9.02 (bs, 1 H, OH), 8.48 (bs, 1 H, NHS0 2 ), 7.2-7.4 (m, 8 H, Ar), 
4.75 (s, 2 H, CH 2 N0H), 3.82 (s, 2 H, CH 2 CO) , 2.95 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 9 H, 
C(CH 3 ) 3 ). 

<260> IR (KBr ) : 3350, 1650, 1515, 1338, 1154 cm" 1 
<261> MS /wA : 391 (MH+) 



<262> [s}-«Hj 13] 

OH 




NHS0 2 CH 3 



<263> 
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!H NMR (acetone-de) 6 9.02 (bs, 1 H, OH), 8.48 
(bs, 1 H, NHSd 2 ), 7.2-7.4 (m, 8 H, Ar), 4.75 (s, 2 
H, CH 2 N0H), 3.82 (s, 2 H, CH 2 C0), 2.95 (s, 3 H, 
S0 2 CH 3 ), 1.29 (s, 9 H, C(CH 3 ) 3 ). 



<264>^A]<^1 35. K-[(tert-^*]?\^)^*]]-^*-^^^)?\*\A°}^ SHS-§-(47) 

<265> «.S.ol-o]cfl. #^-1-^5. *>o} tert-^H-N-itert-^*}?}^^*})?}*} 

N-[(^-^^^^)^-Al]-N-(4-^HS.^!^)^Hl^m ^-^-#(47) (^-§: 81%)# ^*r53 

<266> l H -NMR(CDCl 3 ) 6: 8.14 (dt , 2 H, /= 2.2, 8.6 Hz, Ar), 7.48 (d, 2 H, J= 8.6 Hz, Ar), 
4.81 (s, 2H, CH 2 ), 1.44 (bs, 18 H, 2 x C(CH 3 ) 3 ). 

JE ^#(48) ^12: 

<268> #7] ^Ajofl 35^ ^-fH N-[(^-^-^-Al7m^)^-Al]-N-(4-qHS.lffl^)^l-nflole 

3W&(47)^ ^% 6.40g(17.3mmol)*r Pd-C 650mg^§- lOOm^l ^Jl ^ 2^<5HH 2 

*R>^<i> *r53^. *>-§- £^#,g- a^Val, ^-oj-^^oj^ ^> A># 

-& 3X1^^ 60m^l -§-*flt!- ^, ^^#^^#5-^°]^- 20.1iive(26.0mmol)* ^ iMs}-^ , ^^^a-] 
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£ZLEfl5)(^7fl-g-ni): <H]^o>^}EflolH/«]^l:=2:3)-2.S. ^ 3^ a] ^ t§ Efl o] £ e r*- 

6.56g(^-i: 91%)# ^^f^cf. 
<269> 1h-NMR(CDC1 3 ) 6 : 7.32 (d, 2 H, /= 8.6 Hz, Ar), 7.20 (dd, 2 H, / = 1.7, 8.6 Hz, Ar), 
4.72 (s, 2 H, CH 2 ), 2.99 (s, 3 H, S0 2 CH 3 ) , 1.48 (bs, 18 H, 2 x C(CH 3 ) 3 ). 



<270> ^aHI 37. N-[4-(^l^#5L^^H^)^l^]^^.^^>°l 3j-^"§-(49) *flS 

<27i> ^v 7 } 36^ tert-^ 

n-[(tert-^^}9}^)^]-li-[4-M^^o\T2)^)^] 7>tiHHS ^-^-#(48) 
6.56g(15.7mmol)* Ot^H H^l-?-.2.S.aMlH# 30m£S ^§1-^^ , ^l-£r 

^^.^oj-n] ^#(49) 5.19g(^ 100%)!- ^=-<5>£tf. 
<272> lH-NMR(DMSO-d 6 ) 6 : 11.26 (bs, 1 H), 10.8 (bs, 1 H), 9.87 (s, 1 H), 7.34 (d, 2 H, J = 
8.5 Hz, Ar), 7.15 (dd, 2 H, /= 8.5 Hz, Ar), 4.19 (s, 2 H, CH 2 ), 2.94 (s, 3 H, S0 2 CH 3 ). 

<273> ^aH] 38. N-(2-#^-£S-4-^lli^m )7>wHHH Sh^-*(51) *\}2i 

<274> 2-1-^^-4-^1 ^o>^[^ 5|-^-§-(50) 400mg(3.2mmol)^r 3i)e|i=i 4m£<H) -g-*lH7]ji, o°C<i 

4 ^ #3.5.^1°] e 0.68m£(4.8mmol)# trlM:^ ^7}^ ^\SX^ , 
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OtHH 20&Q.^o\& ^, <H1^ 0.2nues f^^tf. #3. SH*H ^, 

^ a^>£ZLefl2l(^7l)-§-ufl: 6l]^oH]Eflo]E/^A> = i:io)5. ^ 3*H*iH 
fl^fil ;^ 6 J N-(2-#^5.-4-o11l2fl^)n«Hl 0 lH ^#(51) 730mg(^ 88%)* fr 

<275> : 66 °C 

<276> iH-NMRCCDCls) 6 : 7.93 (bt, 1 H), 7.3-7.45 (m, 5 H, Ph), 6.86-6.93 (m, 2 H), 6.80 (bs, 1 
H, NH), 5,21 (s, 2 H, OCH 2 Ph), 2.30 (s, 3 H, CH 3 ) . 

<277> ^X\6\\ 39. Hfl^ N-[4-(«.S.S.wO^)-2--i-f-^.S5||^)?>H>u||olE s^l-(52) *fl2: 
<278> N-(2-l-^-^.S-4-^^5)1 1 d)^>wH 0 lH W#(51) 500mg<>l -g-Sfl^l 8 

ml -g-«H NBS 360mg(2.02mmol)4 ^*flS AIBN* ^ej^Jl, a>-§- ^tM^ 3005fB ^ 
= 3HH 2*m 30-g-^S. ^zJ-S>^ ^sV^cf. ^a>#^ 

<279> 1:10)5. «-3] ^ 3*f|*M 3ltt 3^ ^-^1^1 HO^ N-[4-(w.SJS.^l^)-2-l-^-^.55ll^)7l-«Hl 0 1 

B 5^#(52) 268rag(^# 41%) # ^z>}<%^. 
<280> ^-^^ : 95-96 °C 

<281> !H-NMR (CDC1 3 ) 6 : 8.10 (bt, 1 H, J = 8.4 Hz), 7.35-7.45 (m, 5 H, Ph), 7.10-7.16 (m, 2 
H), 6.94 (bs, 1 H, NH), 5.22 (s, 2 H, 0CH 2 Ph), 4.43 (s, 2 H, CH 2 Br) 
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<282>^a1^1 40. tert-^ N-[(^-^^]^>.ii^)^-^]-N-{4-[(^)^^-Al)^^o>rilic]-3-f-^ 
S^}7>wH) 0 lB ^#(53) A3i 

<283> tert-^-N-itert-^*)?}^-^*})?}*}^}*}^ 224mg(0.96 mmoD^l *«fl€' DMF. 2me^l| 

-§-*fl€ 38mg(0.96mmol)-8- O'C^H a>-§-5^ ^oflAi 20-g--S-<£ *H^rS 

A^, c]#3.3.*flfH -§-*fl€ afl^ N-[4-(«."SJE.ifl^)-2-l-f-iLS.5fl^)^l-w|-Bl|o]E 5^-§-(52) 
250mg(0.74mmol)* tb^^ ^7>*V ^, 1*1 ^oj- ^o^ojt}. #^*Rr 

tert-^ N-[ ( ferf-^Al )^-a] ]-N-{4-[ ( iffl )7l-Ji^°>*l t]-3-«--f-.2-5.*ffl 
T^flolH 3^#(53) 355mg(^ 98%)* 
<284> 1h-NMR(CX1 3 ) 6: 8.06 (bt, 1 H), 7.35-7.45 (m, 5 H, Ph), 7.05-7.12 (m, 2 H), 6.89 (bs, 
1 H, NH), 5.22 (s, 2 H, 0CH 2 Ph), 4.68 (s, 2 H, CH 2 N0) , 1.48 (s, 9 H, C(CH 3 ) 3 ), 1.47 (s, 
9 H, C(CH 3 ) 3 ) 



<285> ^ A] oj] 41 . tert-^H N-(4-o}*l i^-^^^U )-N-[( tert-^M ?}*L*d )^-*l ] ?V«H1 °1 B 
5^#(54) 

<286> tert-^ W-[{tert-^^\^M)^} ]-N-{4-[(«M^l )?|-ti^o|-al ^]-3-§^^ S Hfl ^ 

}7>«HHH SHH-(53) 350mg(0.714mmol)3}- 10% Pd-C 35mg* 8iaMl -g-SfW^lu!, ^ 

i a^)-N-[(/ t er^^-Al7m , d)^-A]]^>w>i I 11olE ^#(54) 232mg(^# 91%)* ^s>^cf. 
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<287> ^r^$ : 105-106 °C . 

<28S> iH-NMRCCDCls) 6 : 6.99 (dd, 1 H, /= 1.6, 12 Hz), 6.90 (dd, 1 H, / = 1.6, 8.1 Hz), 6.71 

(t, 1 H, /= 8.8 Hz), 4.61 (s, 2 H, CH 2 NO) , 3.70 (bs, 2 H, NH 2 ), 1.48 (s, 9 H, C(CH 3 ) 3 ), 
1.47 (s, 9 H, C(CH 3 ) 3 ) 



<289> ^AHl 42. tert-^Q 

N- [ ( tert-^*} 7>Ji^ ) ^- a] ] _ N - [3-^^.^5.-4- ( v\) ig c>M ^ ) ^ ^ ] 7>wHl °) B 
(55, SU-576) 

<290> ^er/ t -^^-N-(4-o>nl t-3-#^S.^l^)-N-[( ferf-^-^-Al^^)^-^ ]7>w>^lo]H S^l" 

(54) 210mg(0.59mmolH -g-*fl^l 2m« -g-°JH ^l^^^^S-Sf ol = 0.09M 

(1.178mmol)* *\7}f>}$X<L^, 0°C°1H 30^ *\°]^9X^. ^#£r ^ 

a.SP>£ZLSfls)(^7fl-g-nil:ojl^oHl t flolH/«j^:=l:2)S. £-2} ^ ^*fl*H *|-ik4 cHlH^^I 
ss. ^^s}-^]-^ rerf _^^_ N -[(^ r ^_^Al^^)^-Al]-N-[3-#^-^.S.-4-(^^^5E 1 do>nli c ) 
«fl^]?>u}DflolE 2j-tM-(55, SU-576) 238mg(^r# 93%) 1- ^^}£t}. 

<29i> ^-^^ : H2 - 113 °C 

<292> l H -NMR (CDC1 3 ) 6 : 7.53(t, 1 H, /= 8.25 Hz), 7.12-7.2(m, 2 H), 6.90(bs, 1 H, NH), 
4.73(s, 2 H, CH 2 N0), 3.02(s, 3 H, S0 2 CH 3 ), 1.49 s, 18 H) 



<293>^A]oj] 43. N-[3-#^^5.-4-(^l^^i 1 do>Dl^)Hll^]^)i=^-^ol.D] ^--^-#(56) 
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<294> te7-*-^li-N-[Uerr-^^ 

pfloje 5j-^-#(55, SU-576) 225mg(0. 518^)^1 -§-«fl€ 10me ^4 -§-^^1 -iNM^J 

*\]^.<$ 2M 0°C^^1 ^7}^ ^£r°lH 50-^<?i z\°]^?X^: °l*Hl*i it 

N-[3-€^^-4-(nfl^#i^o>nl^)afl^]«]i=^o}-o] s^l-(56)* ^§>^nf. 

<295> 1h-NMR(CDC1 3 ) 6 : 7.56 (m, 1 H), 7.1-7.3 (m, 2 H), 7.02 (bs, 1 H, NHS0 2 ), 4.85 (s, 2 H, 
CH 2 N0H), 2.94 (s, 3 H, S0 2 CH 3 ). 



<296>^A]<^1 44. 4-(/ t er/ t -^-^^l^)ol^E]^.Alo].ullolH ^-ft(57) *fl2: 

<297> A-tert-^^o}^ lg(6.13mmol)^- B^^l^^cl l .29roe(9.20mmol )°1 -g-^fl^ ^1 

20M ^ -§-^°ll 1,1-^ .2.-^-2-3*1 1.42g(6.13mmol)^- 0°C^H ^-g-^ 

oH^o>^EflolE/^A> =1 : 10 )s. ^-^ ^ ^*H*H «^ JL^l^] 4-(/ t er/ t --?-^^l^)ol^Bl^.Alo> 
*-1HH SMS"#(57) 0.755g(^# 60%)* ^-S}^. 
<298> ^-^^ : 47.3 °C 

<299> 1h-NMR(CDC1 3 ) 6 : 7.40 (dt , 2 H, J = 2.2, 8.6 Hz, Ar), 7.24 (d, 2 H, / = 8.6 Hz, Ar), 
4.67 (s, 2 H, CH 2 ), 1.32 (s, 9 H, C(CH 3 ) 3 ). 



<300> 45. 4-(tert-¥-H.$[^.)°]±.*)3-*\°M°}^. 5|-^-#(58) 
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ooi> lg(6.13 mmol)°l >«fl€ tr-r-^ lOmt -§-^°fl B^JE^ 

2.48g(9.20mmol)S. al-g-^^, «>r§- ^#£r 100°C«1H 20^# :&^#*H ^^H^Sl 

4. a^>£^LHfl2)(^7fl-g-^: ^<>M13HB/^=L:10)B £^ ^ ^*I]*H 

^^3) 4-itert-^^)^}^^}^M<>)B. 3W§-(58) 0.859g(^ 74%)# 

<302> 1h-NMR(CDC1 3 ) 6 : 7.39 (dt , 2 H, /= 2.2, 8.6 Hz, Ar), 7.23 (d, 2 H, / = 8.6 Hz, Ar), 

4.43 (s, 2 H, CH 2 ), 1.31 (s, 9 H, C(CH 3 ) 3 ). 



<303>^a1<^1 46. ^Br^SS.^ 2-(4-/er^^^l^)o>4EflolH ^-^(59) 

<304> U-tert-^-^'d)*}*))^ lg(5.20 mmol), ^#^^3)1^ 1.15g(6.24 mmol)*r ^flo] 

= 1.0M -g-^ 6.24m«(6.24mmol)l- 0°C<^H ^<H ^-gr°lH 16^)^9}: 

a^>£ZLHfl2)(^7fl-g-^: ^1 13 Efl o]E/ ^=1:10)3. ^ ^ ^^lsH, ^^o] 
E}fSS3]N 2-(4-/ t er/ t -^-^3)l^)< : >Hl^ol S ^l-(59) 1.86g(*Mr 100%)# ^^}^, 

<30S> iH-NMRCCDCls) 6 : 7.40 (dt , 2 H, / = 2.2, 8.3 Hz, Ar), 7.28 (d, 2 H, J= 8.3 Hz, Ar), 
3.94 (s, 2 H, CH 2 ), 1.32 (s, 9 H, C(CH 3 ) 3 ). 



<306> ^X\d\] 47. N-(4-^/-/'-^-^^l^)-N-^l^Al-N-[4-(^]^^i^o>T I l^)^)^]El^.^-Bllo]- 
2r^-#(60) A}2^ 
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<307> N-[4-(1ftl^4 D l^) , a^]*l^ / i 0 } D J 5|-^-#(49) 165mg(0.5mmol)4 ^H^HS.^! 

^11 0 } 1 ?! 0.13^(0.75 mmoD* DMF 3 m£°fl ^JL 1A]1}^<£ ^°\)*] x-H^r&A^, ^#£r 
^7} 2] 57(0.5 mmolM: *J£r«lH 20*1*>^<*V aV-g- #5. 

=2:1)3. ^ ^ €^ -H*H < ?1 N-(4-^--?-^^^)-N-^^^l-N-[4-(Dl)^^S , d6H 

eflo]- s^#(60) (^:90%)* ^^4(S 5 

<308> : 124 °C 

<309> lH-NMR(acetone-d 6 ) 8: 8.77 (bs, 1 H, N-0H), 8.22 (t, 1 H, / = 6.0 Hz, NHCS), 7.25-7.45 
(m, 8 H), 5.34 (s, 2 H, H0NCH 2 Ar), 4.84 (d, 2 H, J= 6.0 Hz, ArCH 2 NH), 2.97 (s, 3 H, 
S0 2 CH 3 ), 1.29 (s, 9 H, C(CH 3 ) 3 ). 

<310> MS : 422 (MH+) 



<3ii> #A]ofl 48. N-(4-/ t er/ l -?-^^!^)-N-^^Al-N-[4-(^]^#i^o].r I l^)^l^]^-eilo> ^#(62) 

<312> N-[4-(^l^tl^<>Hii)«i!^]3lH^o}ol 3^1- (49) 165mg(0.5mmol)3|- i^H^s^s] 

<>l]^o|-nl 0.13itte(0.75 mmol)» DMF 3 ml*\] ^JL 1*1 ^£«1M tfe]^#ojq , 

A oM^l ^# 58(0.5 mmol)# ^<H^JI ^£r<*lH 20*1 ^o^^t}. ^-§-8: 1-3. 
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=2:1)5. 3*fl*H N-(4-rer^^^!^)-N-*l^^l-N-[4-(^^#i^<iH 

. iH|o> 3^!-(62)(^# 74%)-§- 5 #2:). 

<3i3> 125 "C 

!H-NMR (CDC1 3 ) 6 7.32 (d, 2 H, /= 8.3 Hz), 7.27 (d, 2 H, / = 8.3 Hz), 7.18 (d, 2 H, J 
=8.3 Hz), 7.10 (d, 2 H, / = 8.3 Hz), 6.76 (bs, 1 H, NH), 6.69 (bs, 1 H, OH), 6.29 (t, 1 
H, J= 5.8 Hz, NH), 4.59 (s, 2 H, H0NCH 2 Ar), 4.36 (d, 2 H, /= 5.8 Hz, ArCH 2 NH) , 2.96 
(s, 3 H, SO2CH3), 1.29 (s, 9 H, C(CH 3 ) 3 ). 

<315> MS iw/z :406 (MH+) 
<316> [s^H] 14] 



X 




(X) 



<317> 
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13. 5j 



3*W^ 




X 


^#(*) 


idj^ig ct|0|Ei 


V 


60 


s 


80 


*H NMR (acetone-de) 6 8.77 (bs, 1 H, N-OH). 8.22 
(t, 1 H. J = 6.0 Hz, NHCS), 7.25-7.45 (m, 8 H), 
5.34 (s, 2 H, H0NCH 2 Ar), 4.84 (d, 2 H, J= 6.0 
Hz, ArCH 2 NH), 2.97 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 9 
H, C(CH 3 ) 3 ). 




62 


0 


. 74 . 


!H NMR (CDCI3) 6 7.32 (d, 2 H, J= 8.3 Hz), 7.27 
(d, 2 H, J= 8.3 Hz), 7.18 (d, 2 H, /= 8.3 Hz), 
7.10 (d, 2 H, /= 8.3 Hz), 6.76 (bs, 1 H, NH), 
6.69 (bs, 1 H, OH), 6.29 (t, 1 H, 7= 5.8 Hz, 
NH), 4.59 (s, 2 H, HONCH 2 Ar), 4.36 (d, 2 H, J = 
5.8 Hz, ArCH 2 NH), 2.96 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 
9 H, C(CH 3 ) 3 ). 



<318> -gAjofl 49. N-[2-(3,4-cl^|€€^)-3-(2]^-S.^^-Al)HS.^]-N-*l^.^l-N-[4-(^^^^o> 
nl^)^^]El eflo} ^#(61) 

<319> N-[4-(cll^^i^ci>T3l^)^)^]*lc^c)>oi ^-^-l-(49) 165rag(0.5mmol)3f t^o^s^-sl 

oll^o^ 0.13me(0.75 mmol)* DMF 3 ml«\] "4 3- ^-Sr°fl^i *\°]^SX°-^ , £tfc*£- 

^7)9] 26(0.5 mmol) ^<H^ ^^r^l^i 20^}^9l *H^r£tK ^#£r #5. 

=2:1)5. £-5] ^ ^^sH Ml^l N-[2-(3,4-t^m^)-3-(^^^Al)M^]-N-^ 

«Al- N -[4-(ofl^#S^o>ult) 1 afl^]El^-f eflo> ^1-(61) (^ 35%)!- ^^4(1 6 % 
2:). 

<320> ^-^^ : 49 °C 

82-57 



1020^)63414 2005/2/4 

<32i> 1h-NMR(CDC1 3 ) 6 : 7.37 (d, 2 H, J = 7.6 Hz), 7.14 (d, 2 H, 7 = 7.6 Hz), 6.88-7.1 (m, 3 
H, Ph and. NH), 6.6-6.7 (bs, 2 H, NH), 5.24 (m, 2 H, H0NHCH 2 Ar), 4.12 (m, 1 H, CH 2 0C0), 
3.86 (m, 1 H, CH 2 0C0), 3.73 (m, 1 H, CH 2 NH), 3.50 (m, 1 H, CH 2 NH) , 2.97 (s, 3 H, 
SQ2CH3), 2.6-2.75 (m, 2 H, CHCH^Ar), 2.38 (m, 1 H, CHCH 2 Ar ) , 2.21-2.23 (d, 6 H, 2 x 
CH 3 ), 1.23 (s, 9 H, C(CH 3 ) 3). 

<322> IR (KBr): 3244, 1715, 1514, 1457, 1398, 1329, 1286, 1154 cm- 1 

<323> Mass m/z : 536 (MH+) 

<324> ^X\d\) 50. N-[2-(3,4-^^1^^)-3-(^^S^^a1) = s€]-N-«1S.^1-N-[3-1-S.S.-4-(b)| 

€#^ 0 > u lM^!^]^i.-f ^#(64) 

<325> N-lS-t^i^-li^tl^olnlt)^]^^^^^ 5^#(56) 165rag 

<326> (0.5mmol)^ r) o}di^S.^o\]^o}u] 0.13me(0.75 mmol)* DMF 3 l*]l}%-<£ 

Z\°]^9X<LV), ^#^r ^7]$\ s}-^-§- 26(0.5 mmol)-§- ^£r°lH 20*1 *}o^ 

7fl-g-^:^^^HlEflolH/^<i=2:l)S. ^ _2_<|]o] 

N-[2-(3 , 4-^ ^) ^ ^1 ^ )-3-( 3i] ^-S ^ ^- ^1 ] -N-*] ^ a] -N- [3-l-^S-4-( ^1 ^^i^ o>p) ^ 

eflc]- SMg--§-(64) 41%)^ 6 #3r). 

<327> 1h-NMR(CDC1 3 ) 6: 7.45 (t, 1 H, /= 8.25 Hz), 7.31 (m, 1 H), 7.12-7.25 (m, 2 H), 

6.9-7.05 (m, 2 H) , 6.70 (bs, 1 H, NH), 5.20 (m, 2 H, CH 2 N0H), 4.12 (m, 1 H, CH 2 0C0), 
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3.86 (m, 1 H, CH 2 0C0), 3.75 (m, 1 H, CH 2 NH), 3.48 (m, 1 H, CH 2 NH), 3.00 (s, 3 H, 
S0 2 CH 3 ), 2.6-2.8 (m, 2 H, CH 2 Ar ),,, 2 . 36 (m , 1 H, CH), 2.2-2.3 (m, 6 H, 2 x CH 3 ), 1.23 (s, 
9 H, C(CH 3 ) 3 ), 1.22 (s,9H, C(CH 3 ) 3 ) 

^ MS m/z : 554 (MH+) 



<329> [5}-^ 15] 

0 s 
■A 




6h HJL 



NHS0 2 CH 3 



(X I ) 



<330> [£ 6] 











d|o|Ei 


V 


61 


H 


74 


X H NMR (CDCI3) 6 7.32 (d, 2 H, J = 8.3 Hz), 7.27 
(d, 2 H, /= 8.3 Hz), 7.18 (d, 2 H, J= 8.3 Hz), 
7.10 (d, 2 H, / = 8.3 Hz), 6.76 (bs, 1 H, NH), 6.69 
(bs, 1 H, OH), 6.29 (t, 1 H, J = 5.8 Hz, NH), 4.59 
(s, 2 H, H0NCH 2 Ar), 4.36 (d, 2 H, J = 5.8 Hz, 
ArCH 2 NH), 2.96 (s, 3 H, S0 2 CH 3 ), 1.29 (s, 9 H, 
C(CH 3 ) 3 ). 




64 


F 


41 


iH-NMRCCDCla) 5: 7.45 (t, 1 H, /= 8.25 Hz), 7.31 
(m, 1 H), 7.12-7.25 (m, 2 H), 6.9-7.05 (m, 2 H), 
6.70 (bs, 1 H, NH), 5.20 (m, 2 H, CH 2 N0H), 4.12 On, 
1 H, CH 2 0C0), 3.86 (m, 1 H, CH 2 0C0), 3.75 (m, 1 H, 
CH 2 NH), 3.48 (m, 1 H, CH 2 NH), 3.00 (s, 3 H, SO^Hj), 
2.6-2.8 (m, 2 H, CH 2 Ar), 2.36 (m, 1 H, CH), 2.2-2.3 
(m, 6 H, 2 x CH 3 ), 1.23 (s, 9 H, C(CH 3 ) 3 ), 1.22 (s, 
9 H, C(CH 3 ) 3 ) 
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<33i> ^aHI 51. N-^=^Al-N-[4-(^m#i^^M^)^^]-2-(4-Z L e/t-^^2)l^)o>^l3 0 >nlc ^ 
#(63) ^12: 



^l^o^ 0.13m£(0.75 mmoU-fr DMF 3 mH ^3. l^H^H -g^H *H^r& , 



5H*}$on}, ^s)^o_l oiimoHltflolHS -fMf^g- #5. ^]^*>J1 %^>^Lvil^ o. 

=2:1)3. ^ € AJ ] -H^ll^l N-*l.= ^l-N-[4-(nfl^#3E^oHi:)^I^]-2-(4-^ert- 

«^ 2i l^)oHlEo>n]£L 5^#(63)(^§: 38%)# 7 #2:). 

<33 *' iH-NMRUcetone-de) 6 7.32 (d, 2 H, / = 8.3 Hz), 7.25 (s, 4 H), 7.21 (d, 2 H, /= 8.3 
Hz), 4.76 (s, 2 H, H0NCH 2 Ar), 3.80 (s, 2 H, ArCH 2 C0), 2.96 (s, 3 H, S0 2 CH 3 ), 1.28 (s, 9 
H, C(CH 3 ) 3 ). 

<334> MS m/z ■■ 391 (MH + ) 
<335> [si)-^ 16] 



<332> 



N-[4-(i1itiH 6 Ht)«i!^]tlHM 6 } D J W#(49) 165mg(0.5mmpl)3|- tH4i5.3.^ 



#7}$ 3j-^-# 59(0.5 mmol)# ^^1^ 20^1^^ *H^&t}. «>-§- £^8- #S 




<336> 
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VI 


63 


38 


!H NMR (acetone-d 6 ) 6 7.32 (d, 2 H, J = 8.3 Hz), 
7.25 (s, 4 H), 7.21 (d, 2 H, 7= 8.3 Hz), 4.76 (s, 
2 H, H0NCH 2 Ar), 3.80 (s, 2 H, ArCH 2 C0), 2.96 (s, 3 
H, S0 2 CH 3 ), 1.28 (s, 9 H, C(CH 3 ) 3 ). 



<337> ^ofl i. «>^s.^l^ ^-8-^1 (binding affinity) ^ ^ 

<338> ^ 7 }°) ^Al^ 1 vfl^ 51ofl^ *H^2g 3^#<^ ^^^>7) ^ «H W>^S 

o]H. ^-g-^ll-Kvanilloid receptor-1, VR-1)°11 tfltr ^l^-l: ^r^r^tf. 
<339> l) ^5£Bfl<# 

<340> VRl^l cDNA (pUHG102 VR1 plasmid)7 r #<3sH ^ VR1 

^ 9X^ ^ ^(Chinese Hamster Ovary, CHO, ATCC; *\)£.^r 

£r*3 No . CCL-61) afl^HH ^lHsKH-i-^ *fl VRl^ -frSLSM^ 

BflH^>^]#^ £r/-2-H Al^Efl( pTet off regulatory plasmid, Clontech^h °l-§-^ 
A. <&^% ^ItI ^UsW $)*H ^n}o]A) i0//g/m^5. ^d^^V^A^ , 
EflE^-A>cls^( Al ot^^ ; t-7660, Sigma-Aldrich^K ^l^O l//g/m«°l i^M^ *fl*HH -n- 

, «ti*l# -M~§-^H T75 l-2^H<*fl ^ °-} 90% ^£ 

7 > ^ afl?}^ 4lf yfl^>^Jl, ^sl^^^(PBS)^. ^ , 5mM EDTA-fr 5E^tr A S^\ 

o]-g-s>^ ^Itt =-^^«o.^ ( -^sj /|£f 7>^7fl ^ 

^ *>-8-^ «ti?r*l "20 M Ji^r^. 
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<34i> 2) (Competition binding assay) 

<342> [3H]3WM^^(RTX)-i- ol-g-tb ^ #e}Al ^ofl ojtfl 

n^SrS^CSzal'lasi et al.; Pharmacol. Exp. Ther. , 262, pp883-888, 1992). 
<343> 80pM [3H]KTX, 7}*} BSACCohn fraction V) 0.25 rag/ 

5xl0 4 tfl*l 5xl0 5 VRl^r ^ >*fl3L* 5L^-*>J1 ^tMtl -£tH-£r 450/^^1 

Ca 2 +S q. ^2+4 BSA 0.25mg/m£«- ^^^1 9X^. Hl^H ^ 

(Non-specific binding)^: 100nM^ hI^VS RTX # ^1 ^ § ^ , <g-g-^ ^ 

til-g-^: ^Aj^cf. VRl°fl RTX^r ^^7l(12 benchtop 

centrifuge, Beckman^r)!- *r-§-*r<*l ^ ^-g-e}-!- s}^ 

3M£ n^:^(LS 6500, Beckman-Coulter*}, n]^)«- -*}-g-*r°} -g-^^i^ <g^. 

^cf. ^(equilibrium binding parameter )<£ *%*§^^r(K/), ^^^A^riBmax) 

^ ^ ^ ( cooper at ivity) 6.0(0rigin, MicroCal*}) E^lt ^>-§-*H ^ 

(Hill) ^^Hl tfl°jsH ^v}^. 



<344> 3) SSI; 

<345> ^Dil^^s.Alc( dimethyl sulfoxide, DMS0)°fl -g-Sfls}^ o_n} , ^ A]^^- 

Ca 2+ , Mg 2+ ^ BSA 0.25mg/mM- ^sl^^l 2}^*}$* 4. 
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<347> JL^^I/^^^S-Ai^ &^}7) ^sfl (calcium influx) =t^*V£ 



EHHWt? £/-£-H Alisg-t- oj-g-*}^ 45 Ca 2+_*.og^ ^.g. ^j^cgt} 4^ 20 ifl^l 
40% -g£S 24 ^ #5flolH<Hl foH wfl^M, VR1S] -B-3E^7l 

^7^ wfl^lS. ^B^JI, VRl^ ^ -B-H ^, 36 40Al# ^1 

45 Ca 2+ -^^* ^^^>7l ^^f)^, 4£f 37°C<HH l0^-7> %- ^7} 500^3] 1.8mM 
sj-^lr-l- i^-^V^- n^^^l DMEMCDulbecco's modified Eagles medium, Gibco-BRL, Invitrogen 
a}, v)^) 6\}a] *i\<$is}v] 7 o] afl ufl^ofl BSA 0.25 mg/iitf, 1 Ci/mt 45 Ca(5-30 Ci/g* ICN, ICN 
biomedicals*}, ^rH ^7}<5}a} ^ zl 

T=f. 10^- «fl<£ ^, 1.8mM ^z^-g- 3.^Rr *}7H: ^e^^l- 3$ 4 SI- 4 

^}JL, A)]g. tfl^l ^-^sfx] u-o> oi^ 45 Cal . 2fl7lSl-£i}. 400/^ RIPA ^^(^ : 

50mM B^^i pH 7.4; 150mM ^s|-M-H#; 1% S&l^ X-100; 0.1% SDS; 1% if- c-fl^-Al^-eflol e ) 
-I- 4^ I8°fl ^<H>H ^51 B^|££^ -f *H*I ^1-<H ^Si^, 300fd£\ 



<348> 



^ ^>7> ^1 SE^f- ^--g- M*ll<y*l«- ^-^l*>7l ^s}^, VRl^ 1^*Rr CH04S« 



<350> 
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tfl*H .331*1 .^o) ^s\o]^. 

Q*Q-X}3-*\2) ^*}7l ^*H, 45 Ca 2+_*o^^ ^>^>7l ^tb 50nM*l 

^Aj-olAlol cl^H^o.^ Jl^^I] #^3E. « 0 ^£1 ^ 

^#oi io yM o] *£?7M cj^sa* 34:45. ^*W4H Hfi-3E.3q<H^lfe- 

<351> [a 8] 







Ki(nM) 
(VR1/CH0) 


EC5o(nM) 
(VR1/CH0) 


ICsodiM) 
(VR1/CH0) 






1350(£0) 


NE 


520( £2) 


28 


JYL-1627 


1092 ( A45) 


NE 


470.2(197.8) 


29 


MY-594 


926(d?4) 


2008( d!98) 


NE 


30 


SU-190 


802 (£87) 


>7062 


NE 


31 


MY-546 


1308. 3( £09.8) 


NE 


579(£2.5) 




MY-570 


1328. 4( £11.1) 


NE 


635(£1.8) 


33 


SU-308 


1920. 8( £33.7) 


12340(£922) 


NE 


34 


SU-306 


2271.6(^31.9) 


NE 


NE 


35 


SU-66 


1041.8(d72.8) 


1233 


212. 5( £5.3) 


36 


MY-650 


396(£2) 


809 ( £26) 


NE 


37 


SU-154 


211. 6( £9.6) 


NE 


93.67(£4) 


38 


SU-288 


623.5(dl52.3) 


1352C £36) 


NE 


39 


SU-276 


220. 6( £4.5) 


NE 


757. 4( £5) 


40 


SU-552 


535. 6( £9.1) 


weak 


NE 


41 


SU-530 


404.8(:H5.2) 


weak 


weak 


45 


JYL-1635 


6375. 3( £059) 


3504( £387) 


6589( £986) 


60 


JYL-1371 


4257(£72) 


NE 


465( £03) 


61 


LJO-310 


481. 1( £6.9) 


weak 


weak 


62 


JYL-1453 


3495(£21) 


1055. 4( £5.4) 


NE 


63 


JYL-1455 


5309( ^25) 


1963 ( £02) 


NE 


64 


SU-578 


545. 8( £2.7) 


weak 


NE 



<352> ^ofl 3 . ^ (^.AV-^-S. efo]^ EfliE) 
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<353> ^| S «j-^O.S ^-f-^l^i^ %^ £^*}7) ^ ^ ^ 

...^■©.S.^, 2:^> -frS. H^o]^ (acetic acid-induced writhing test) ^ltl.^-i- -5"§-*H *l^i*r'& 
cf(Lee, J. W., Bioorg. Med. Chem. ppl9-31, 2001). 
<354> jg^- *fl^ 25g^ W- ICR ^Hr^ (CD-I ; Biogenomics^h tr^")* 12*171; ^<y-^ 7 ]^ S 

^^6)1 oj-g-^o.^, -£5L<% ^51^ z}-zj- 22d2"C^ 50d5%» ^*}*}<%^. 
<355> ^ ^1^>7] 30^- *H] ^«<H1 v}^ ^-§-^>-£^- s>^o.^;zl 

^ *}-f^Tr *r^Ml*l ^^># 1.2% ^bJ^^MI S^l «fl 7fl^l^ 0.3m^ ^-#^a}-3. -f- 

^^l-Jl, ^>>3.€ 15x15x15 cmH ^ 5^ -?--T"^i 20€-*> *>-§-( abnormal 

stretching)^ ^J^tf.; *r 10^» *}-§-*r3 ^ , 1:1:83 

«1* ^ °fl ^-§7H€-80/<$ «g ^ ^ 1:1:8^1 «1» ^^r ^5flS^(cremophor ) EL/DMS0/ 
#fHr( 10/10/80)3 £^ -g-nflofl i-oj iXK^-oJ 3 o«-^o]] 0 .2m£ 4# ^^s>^cf. z^o) ot^- 
l-o} jL^fe 4 vfl*l 77)]^ ZfZ}- Cf= %v£<M ^^^o.^, -g-Sfl-g- -g-nfluV ^-aj^ rfl^ofl 
^ 35S. *H 7l§o.S ^i, ^# Jp-a^ofl^ §^ 

3 ^i^-Jl^ *is.3. ^-g-Sr&^k *l^-;M-3 *l5.(eff)fe *>7is] 14 zi-oi ^ 



<356> [^fLH 1] ^l-f-jL4(eff) = 100 -((WM^3 ^l^eJ ^/cfl2:^3 

$*r) x 100) 
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<357> z^o] o^ofl tfl & ^-f-jL^ £-4^ ED 50 &°-3. i4eH}$o_d}, ED 5 o&£r>l:^ «} 



<358> 9] 





Ui>5oWkg) 




ED5o(#g/kg) 


KJM-429 


1,410 (£20) 


28UYL-1627) 


1,560(^70) 


JYL-511 


O.O22(d0.118) 


29(MY-594) 


0.103(d0.061) 


SC-0030 


1.257(dQ.0074) 


30(SU-190) 


1.072(d0.151) 


JYL-827 


2,620(^,380) 


35(SU-66) 


2,600(di,100) 


JYL-1433 


7.429(d8.4) 


37(SU-154) 


0.065(i).056) 


<%3L> ?l|S»^-(Ketorolac) ED50 ipg/kg) = 2820 



<359> ^ ^s^^o] A 2001-50093^ ^i^-Eflo>^ ^l-<a JYL-827, 

JYL-1433^ nfl, :z£fl3. -H-^^S EL£.^efl°}-7l cflA] N _^£i4i=-X|i=l.$.-f efl 

3^-§-<?l 35 (SU-66), 37 (SU-154)7> -#tfl^ 0.3. -f^rtb #-f- J:4« 

jl °i^tt, ^, 37 (SU-154) > JYL-1433, 35 (SU-66) > JYL-827 (S. 10 ^2:)^ M-E* 
vfl&il^, 37 (SU-154)^] ^^-^1^ ^aj} ^ 7HJ- #3*V 

(KetorolacHl «1 «fl 43,000^ ^1 ^Srj-fe ^^-S. ^£)^cf(S 10 ^ £ 1 #a>. 



<360> 
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[£. 10] 






s 

KJM429 
JYL-1511 


JYL-1627 (28) 

S 

MY-594 (29) 


S 

SC-0030 


S 

SU-19O(30) 


o s 

1 JYL-827 


SU-66 (35) 


O S 

[J^p ^^NHS0 2 CH a 
t JVL-1433 


o s 

^^NHS0 2 CH a 

SU -154 (37) 



<362> ^Jtgafl 4. -±}tg 

<363> £^HH S^-^-l-^^ ^^^4. 
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<364> 25d5g5] ICR^I ^^(f^oHl^-g-^)^ 235di0g^ ^ ^^-^(SPF) ^^e^n-£^-e| 

(Sprague Dawley, Biogenetics^}) 2flH# AA 3 D }^ 35"^ ^- ^^ .^1- 35 

^ 37* 20mg/kg, lOmg/kg, lmg/kg^ Wf-^t!: 24*1 # s^o}.*- ^ 

<365> ^ ^ 35- S-^H o,J$ gaj ^7>, A}IL ^ *g= 

^ofl^i <2];*i# cflS^ f&^r *r &ftt}. N-*Hj=J=-a} ^^eflo> ( 

<367> *fl;*]]afl l. A}"*)]^ ^ 

<368> S*-fJ-# 35^1 500mg 

<369> lOOmg 

<370> -f>- v£ 100mg 



<371> 



t 3. 



<372> 



<373> ^ofl 2. ^ 



<374> 



37^ ^3:^-^- 



lOOmg 
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<375> lOOmg 

<376> -B- # lOOmg 

<377> iEflo}^{j. . 2mg 



<379> 3. ^^jo} ^flS 

<380> 35^ ^S^-^ 50mg 

<3 81> -n- ^ 50mg 

<382> ^Efl<^>€^ W^l^ lmg 



<384> 4*\)6\) 4 . ^A}^o] ^ 

<385> S\-^^ 37^ 10mg 

<386> ^A>-g- ^ 

<387> pH ^afl 

<388> -g-AT-o) ^A>^cq ;^«<HH1 It)-^ ^A}-g- ^ff-^ofl -g-*fl^}j7 pH l- ^ 7.5 
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<389> $)*\}d\] 5^ ofl^oj ^ 2 

<390> ^.^.350} lg 

<391> ol^s}- # lOg 

<392> A] # lOg 

<393> 

<394> ^ 

<395> Jg^-^J oj*^ ^^^ofl ttj-B}^ 3*fHMI ZJ-Zl-^l ^-gr* 7><5}jl -g-SjW ^JL 

3*3= 7>tr ^ ^l^r-i- 7>s><^ ^^11- lOOmlS. 2^tr ^ ^S^l^H ^ 



1020(MQ63414 



[^33 14] 

<397> ^-^0) X|ff^ N _^.olcs.Al Ello> ; -^eflo} ^ o>nlc^ (N-hydroxy thiourea, 

urea and amide) 4K£*fl W# ^ °1# f-fr*}^ ^^r^l-^r «>^Sol^ 
-KVanilloid Receptor-1; VR1H1 tfl^ zJ^l^ ^-g-^g- ™™i o^g}-, ^^o] iHi*>oJ 

a o\ n^^a -id 3^ z)^^, ^4^1^, 
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<^^>: 2005/2/4 




NHRj ( J ) 



A^r ^^71 5E^r ^l^^l7lol^ ; 



T ^ m 

B ^ 3,4-^^)^511^^^, ^-efl^7l ^ o ( I -1) ( 

^! ^ m^r 0 SE^r 1, n£- 1 SE^r 2)0] JI, 

R 2 ^ ^^7f, ^*\7] EE^r ^^71 o^; 
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i^7> S^r l 5^ ^7loH; 



2] 



X ^ %^7> A>^^7>o]^; 

1 ifl^l 5^ ^M^iL^o]^; 
R 2 -& ^€7>, ^]^Al7l SL^r ^5L$[7] o}x^; 
R 3 ^ T^l*>, nfls.Al7l HL^r ^.^H^; 




82-73 



• 




#<3 2005/2/4 



10201 




63414 




o 



o 



7i 



3] 

N-(4- 7 t er^€ i a^)-N-*l^^-N-[4-(^^^i^o>Pl^)^l^]El^el)o> ) 

N-(4- tert-^ ^ )-N-^l ^ -N- [3-^] -4-( nfl H^i^ ^ ^) «fl ;§} ] E] £_ -f sfl o} > 

N-(4- tert-^n ^ )-N-*l JEL^-a] -N- [3-^^-^.S-4-( ^] ^^i^ o>p] ^) ^ ] ie] o. ^ sfl o> f 

N-(4- tert-^ ^ )-N-*l ^ *1 -N- [3-#5.S-4-( t^S.^ °> c l 2c) ^ ^ ] ^ ^.-f efl o>, 
N-(4- f er^^i <£] ^ )-N-^] = -N- [4-( v\) *£<k2.*d°\v}±)-3-^ ES^I^ ] B) _$.^efl o> , 
N-(4-^r^^^^)-N-^l^^-N-[2-#^^-4-(^l^#i^o>Dl^)^l^]B|^.-f eflo}, 

N-(4- / t erz t -^^^^)-N-«l=^Al-N-[2-#^^-4-(^l^^i^^l^)«a^]^^.-?-efl<>>, 
N-[2-(3,4-cl^l^^^)-3-(^^S^^Al)Hs€]-N-*l=^A]-N-[4-(^^^JE^6H^)^l 

N-[2-(3,4- c]n)l^Hll^)-3-(5il^<a^-A})^5.^]-N-^H.^-Al-N-[3-^l^-Al-4-(^1^^5L 
N- [2-(3 , 4-^H] H »fi ;g )-3-( ^rS.^^- a] ] -n-*1 a] -n- [3-#^-_2-S-4-( ^} 
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N- [2- (3 , 4- t) Pfl ig «fi ^ )-3-( si ^-5. U ^- a] ) ] -N-^l JE.^- a] -N- [2-1-^j2.S.-4-( nfl U 



N- [ 2- ( 4- ^ ^ ^ ^ )-3-( ^ ^S. Q 4 >1 ) = 3. ^ ] -N-*| JE. ^- a] -n- [ 4-( f3 #5. ^ ^ ) 
N- [ 2- (4- tert- Y W ^ )-3- ( A ^3- H ^- *1 ) = 3. ] -N-*l E.^- a] -n- [3--&^LS-4- (^]^# 



R 3 ^ ^€*h ^1^171 ^-5.^171 o}rt|; 



N-[2-(3,4-^D|l^^^)-3-(3Zl^«a^Al)iES^]-N^]E.^Al-N-[2-#S.5.-4-(^l^#^^ 



[^t 1 * 4] 




82-75 



1020(^)63414 



^ 2005/2/4 






» o 



5] 



*ll & <H *1 , N- ( 4- ter t~^- ^ ^ ^ >-K-*l ^-iH - [ 4- ( H ^3. ^ 2n ) ^ ^ ] <>H1 B °V 



[^n 1 * 6] 




NHRi 



(n) 



B'^ B BS. 2^- o>n]7l o]r^ , 
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m 



o 



(n-i) ( 



^ ^ m-B- o a 



^ 1, n-8: 2H31, 



1 tfl^l 53 ^tr^m^lolc]; 

R 4 tt ^^7} 21^ 1 ^} 53 ^7lo]^ ; 

R 5 ^ ^€^>, 3:^r 1 *fl*l 53 ^^7lolcj; 
R 6 ^ 1 vfl^l 53 ^^-^71 Hi^r 51)^71014. 

*fl 6*J-ofl &<>H, B'-fe- BS. 2^- ^71 <?] fr>7l ^wV^ (V)A5. ^7)3^ s}-^§- 

zl3 




#713 
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8] 

N-(4- tert-^ €^ )-Nr*l a] _n-[4-( nil ^ o>n] ^) Hfl ^ ] e) o_ °. efl 0 j. ( 
N-[2-(3,4-tqBil^^^)-3-(^^S^^Al)s^]_ N -^cSAl-N-[4-(^l^#i^o>nli L )^l 

N- (4- ^ )-N-*| H.^- X| -N- [4-( "11 ^ #5. ^ <>}g1 t ) «fl 2} ] efl 0} , 

N- [ 2-(3 , 4-^ H 41 ^ )-3-( 3*| ^S. <Q 4 A l ) H. 3.^ ] -N-*l = ^ *1 -N- [ 3-ff-iS-4- ( nfl ^ #5. 



9] 
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[^^8" 10] 

*ll 9*<H1 5U°1>H , N-*l^Al-N-[4-(^l^#i^C)>Dlic:)^l^]-2-(4-^er/ t -^-^3fl 1 d)^HlH 
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111 

[^^121 
13] 

11^ SE^ 121M1 9X°]*\, w>^S.ol^ ^-§-*flo] zjig. ^ofl ^ ^ ^ ^. 

* BE±r ojs. ^ -g-aj.^ ja.^^- ^^-oj ofltaj- ^ ^^.ofl Ji^^o] 

[3^8" 14] 
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[^t^J- 15] 

^ ^1* JEW^r oflU- * SIS*. 
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IS. 1] 



-— O— JYL827 

35(SU66) 




i 1 1 1 i r- 

0.0001 0.001 0.01 0.1 1 10 

^Oti*(mg/kg) 
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